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SECRETARY   OF   AGRICULTURE 


To  THE  President: 

The  educational  work  of  the  Department  of  Apiculture  has  grown 
in  effectiveness  since  my  last  Annual  Report.  The  opportunities 
offered  to  young  men  to  fit  themselves  for  special  lines  of  experi- 
mentsd  work  under  the  inunediate  care  of  our  most  experienced  scien- 
tists are  being  soaght  by  greater  numbers  every  year.  The  influence 
of  the  Department  is  extending  through  cooperation  with  the  scientists 
of  the  experiment  stations  of  the  several  States  and  Territories  and 
the  isles  ox  the  sea  under  our  flag.  The  demands  of  these  institutions 
for  trained  men  to  conduct  research  into  so  many  fields  of  inquiry  and 
of  private  individuals  and  companies  for  the  best  organizing  and 
supervising  ability  to  manage  agricultural  enterprises  encourage 
students  to  prepare  for  doing  this  work. 

The  teaching  of  the  science  of  agriculture  and  the  sciences  related 
to  it  is  receiving  more  attention  in  the  colleges  instituted  for  this  pur- 
pose, many  of  which  in  the  past  have  neglected  their  full  duty  in  this 
regard. 

Kesearch  by  the  Department  oflicials  into  the  princ}J)les  governing 
the  growth  of  plants  and  the  creation  of  new  species  by  hybridizing  to 
give  varieties  from  which  to  select  for  new  purposes  has  brought 
gratifying  results.  We  have  new  fruits  and  grains  of  numerous  kinds 
adapted  to  localities  that  have  been  needing  tnem  for  many  years. 

We  are  helping  people  in  man}'  localities  to  an  intelligent  knowl- 
edge of  their  soils  and  of  the  most  profitable  uses  to  which  they  may 
be  devoted.  Results  are  showing  the  value  of  this  service.  The  best 
sugar  lands,  rice  lands,  tobacco  lands,  truck  lands,  and  lands  best 
adapted  to  particular  fruits,  grains,  grasses,  legumes,  and  other  crops 
are  being  discovered  as  certainly  as  any  other  unknown  thing  is 
brought  to  human  knowledge  for  the  first  time. 

Few  of  the  plants  of  most  value  to  our  people  are  native  to  the 
United  States.  They  are  products  of  other  countries  and  have  been 
useful  in  their  localities  for  long  periods  of  time.  Our  various  soils 
and  climates  are  adapted  to  many  things  that  have  not  yet  been  intro- 
duced to  them.  Department  explorers  are  searching  the  Old  World 
for  whatever  is  valuable  there  and  useful  here,  with  results  that  are 
quite  encouraging.  Our  aims  are  to  help  toward  the  production  in 
the  States  ana  Territories  of  everything  their  soils  ana  climates  will 
permit,  and  to  help  our  new  island  possessions  to  grow  whatever  prod- 
ucts require  tropical  conditions. 

Our  growing  commerce  is  accompanied  with  danger  from  invasion 
of  animal  and  plant  diseases  and  parasit/Cs  calling  for  vigilance  on  the 
part  of  Department  scientists  to  keep  them  out  and  to  deal  with  them 
when  they  cross  our  borders,  as  they  occasionally  do. 
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My  last  Report  showed  that  the  Department  was  paying  $12,600  a 
year  for  rent  of  buildings.  It  is  now  paying  $21,700,  and  the  amount 
will  increase  as  the  work  increases.  It  would  be  good  business  policy 
to  adopt  a  plan  of  building  adequate  to  the  future  needs  of  the  Depart- 
ment, and  to  authorize  the  erection  of  so  much  of  it  as  would  provide 
for  the  offices  that  are  now  housed  in  the  city  wherever  room  can  be 
had.  The  sum  necessary  to  provide  the  rent,  at  Government  rates  of 
interest,  would  be  ample  to  begin  with;  besides  none  of  the  buildings 
now  in  use  are  fireproof,  and  we  have  materials  that  have  accumu- 
lated in  our  laboratories,  in  addition  to  a  unique  library,  that  could 
not  be  replaced  if  desti'oyed  by  fire. 

WEATHEB  BXJKEAT7. 

Forecast  Warnings. 

The  past  year  affords  gratifying  evidence  of  the  value  of  forecast 
warnings  of  the  Weather  jBureau  in  saving  life  and  property.  People 
of  other  nations  express  appreciation  of  our  Atlantic  weather  forecasts. 
The  universal  appreciation  of  this  service  in  giving  ample  warning  of 
the  approach  of  severe  storms  or  hurricanes  or  of  killing  frosts  is 
highly  gratifying  and  affords  ample  testimony  of  the  assertion  I  have 
made  on  previous  occasions  that  the  value  of  property  saved  from  loss 
repays  to  the  country  man}^  times  over  the  cost  of  maintaining  the 
Bureau. 

Substantial  increase  was  made  in  the  distribution  of  daily  forecasts 
through  the  ruml  free  deliverv,  although  efforts  in  this  direction  were 
circumscribed  for  want  of  funds  for  the  purchase  of  necessary  supplies. 
On  August  1,  1902,  there  were  in  operation  about  10,000  rural  free- 
delivery  routes,  serving  approximately  1,000,000  families.  For  the 
reason  stated,  i)nly  105,000  families,  served  by  about  1,000  routes, 
could  be  furnished  with  the  forecasts  of  the  liureau.  According  to 
the  estimates  of  the  Post-Office  Department,  there  will  be  in  operation 
July  1, 1903,  15,000  routes,  serving  approximately  1,500,000  families, 
representmg  a  population  of  over  7,500,000  people.  The  distribution 
of  the  daily  forecasts  of  the  Bureau  should  be  made  coextensive  with 
the  rural  free  delivery.  This  could  be  done  on  the  basis  of  the  Post- 
Office  estimates  for  July  1,  1903,  at  a  cost  of  about  $100,000. 

Wireless  Telegraphy. 

The  experiments  in  space,  or  wireless,  telegraphy  were  begun  Jan- 
uaiy  1, 1900,  under  the  direction  of  the  Chief  of  the  Weather  Bureau, 
and  were  continued  during  the  past  year.  While  much  valuable  infor- 
mation has  been  secured  and  a  fairly  satisfactory  experimental  system 
has  been  devised,  I  am  not  able  to  report  such  progress  in  the  investi- 
gation as  would  justify  the  Department  in  dispensing  with  its  coa«t 
telegraph  lines  or  with  the  cables  that  connect  certain  islands  with  the 
mainland. 

Storm  Warning  Equipment. 

As  far  as  funds  would  permit,  the  work  of  extending  the  equipment 
of  steel  towers  and  high-power  lanterns  of  improved  tj'^pe  at  important 
storm  warning  stations  was  pushed  energetically  during  the  year  by 
the  instrument  division.  In  all,  54  towers  were  distributed  to  storm 
warning  stations. 

The  funds  available  were  too  limited  to  permit  of  the  purchase  of 
high-power  lanterns  and  other  accessories  required  by  the  towers. 
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Moreover,  the  firet  six  months  of  the  past  year  have  been  necessarily 
consumed  in  the  manufacture,  shipment,  and  installation  of  the  towers. 
The  matter  of  lanterns  and  accessories  will  therefore  have  to  be  sup- 
plied this  year,  and  while  provision  for  them  has  already  been  made, 
the  storm-warning  fund  will  permit  of  no  considerable  extension  of 
the  work,  and  we  must  of  necessity  confine  ourselves  to  finishing  up 
the  work  left  over  from  last  year.  There  are  now  109  storm- warninsf 
:ind  9  special  stations  at  which  the  steel  towers  have  been  installed. 
Of  these,  48  need  lanterns,  and  they  will  be  issued  as  soon  as  delivered 
by  the  contractors. 

Under  the  special  appropriation  by  Congress  for  the  purchase  of 
sites  and  the  erection  of  buildings  for  the  use  of  the  Weather  Bureau 
at  certain  stations,  buildings  were  erected  at  the  following  places,  at  a 
total  cost  of  $23,932.53,  namely:  Atlantic  City,  N.  J. ;  Hatteras,  N.  C. ; 
Fort  Canby  (North  Head),  Wash.;  Port  Crescent,  Wash.;  Tatoosh 
Island,  Wash.,  and  Point  feyes,  Cal.  Under  this  appropriation,  also, 
buildings  were  repaired  and  improved  and  supplies  provided,  at  a  cost 
of  $17,279,03,  at  the  following  places:  Bismarck,  N.  Dak. ;  Jupiter,  Fla. ; 
Kittyhawk,  N.  C,  and  Cape  Henry,  Virginia.  The  buildings  at  Port 
Crescent,  Wash. ,  and  Jupiter,  Fla. ,  are  still  in  course  of  construction, 
but  will  be  completed  within  a  few  months.  In  view  of  the  approval 
of  this  policy  and  of  the  economy  to  the  Government  of  owning  its  own 
buildings,  1  recommended  an  additional  appropriation  of  $50,000,  which 
was  duly  granted  by  Congress,  for  the  purchase  of  sites  and  the  erec- 
tion of  not  less  than  six  buildings  during  the  current  fiscal  year.  The 
places  selected  for  these  new  buildings  are  Yellowstone  Park,  Wyo. ; 
Amarillo,  Tex.;  Modena,  Utah;  Key  West,  Fla.;  Sand  Key,  Fla., and 
South  Farallone  Island,  California.  Owing  to  the  diflSculty  in  pro- 
viding sites  for  the  buildings  at  Amarillo  and  Modena,  it  will  hardly 
be  practicable  to  erect  buildings  there  before  next  spring. 

The  crop  service  of  the  Bureau  will  be  dealt  with  m  a  special  report 
called  for  by  Congress. 

BTJBEAT7  OF  ANIlffAIi  INDUSTBT. 

Inspection  Service  for  Export  Animals. 

The  act  of  Congress  of  August  30, 1890,  provided  for  the  inspection 
by  the  Bureau  of  Animal  Industry  of  meats  for  exportation,  and  this 
was  supplemented  on  March  3,  1891,  by  an  act  providing  "for  the 
inspection  of  live  cattle,  hogs,  and  the  carcasses  and  products  thereof 
which  are  the  subjects  of  interstate  commerce,  and  for  other  purposes." 
This  law  was  amended  by  an  act  which  took  effect  July  1,  1902,  pro- 
viding for  the  inspection  of  dairy  products  for  export.  Under  tnese 
laws  important  service  to  the  live  stock  industry  has  been  performed. 

The  total  number  of  ante-mortem  inspections  was  59,158,648,  being 
an  increase  over  the  previous  year  of  2,789,338.  The  cost  of  these 
inspections  was  1.08  cents  each.  The  number  of  post-mortem  inspec- 
tions was  38,903,625.  The  carcasses  condemnea  numbered  61,980, 
besides  17,445  parts  of  carcasses. 

The  meat-inspection  tag  or  brand  was  placed  upon  19,694,665  quar- 
ters, 260,141  pieces,  and  3,820  sacks  of  beef,  7,419,287  carcasses  of 
ftfaeep,  554,016  carcasses  of  calves,  1,253,083  carcasses  of  hogs,  and 
793,471  sacks  of  pork. 

The  meat-inspection  stamp  was  affixed  to  packages  of  meat  products 
that  had  received  the  ordinary  inspection  as  loUows:  7, 166,490  oJ"  beef. 
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39,229  of  mutton,  8  of  veal,  15,835,520  of  pork,  and  638  of  horseflesh, 
a  total  of  23,041,886. 

The  number  of  cars  sealed  containing  inspected  meat  products  for 
shipment  to  official  abattoirs  and  other  places  was  64,730. 

The  number  of  certificates  of  ordinary  inspection  issued  for  meat 
products  for  export,  exclusive  of  horseflesh,  was  32,744.  Of  beef 
there  were  1,671,305  quarters,  19,728  pieces,  3,845  bags,  and  1,582,549 
packages,  with  a  weignt  of  416,990,762  pounds;  of  mutton  there  were 
86  carcasses  and  26,942  packages,  weighmg  1,146,248  pounds;  of  pork 
there  were  94,962  carcasses  and  668,139  packages,  weighing  188,360,011 
pounds.  These  figures  show  a  decrease  from  the  previous  year  of 
36,839,611  pounds  of  beef  and  42,784,927  pounds  of  pork.  There 
were  11  certificates  issued  for  horseflesh,  the  export  consisting  of  638 
packages,  weighing  170,968  pounds. 

The  quantity  of  pork  exammed  microscopically,  which  was  exported, 
amounted  to  33,681,229  pounds.  This  was  a  decrease  of  a  little  more 
than  2,000,000  pounds  trom  the  previous  year,  owing  to  a  decreased 
demand  for  pork  from  those  countries  demanding  inspection.  The 
cost  of  this  work  per  pound  was  0.368  cent. 

The  value  of  the  exports  of  animals  and  animal  products  for  the  year 
ended  June  30, 1902,  amounted  to  the  large  sum  of  $244,733,062.  Of 
this  amount,  $44,871,684  was  the  value  of  the  animals,  $192,756,608  of 
the  meat  and  meat  products,  and  $7,104,770  of  the  dairy  products. 
The  total  value  of  the  exports  of  animal  products  was  about  $3,000,000 
greater  than  the  like  exports  of  the  previous  year,  but  there  was  a 
decrease  of  nearly  $8,000,000  in  the  value  of  cattle  exported.  This 
was  due  to  the  sharp  demand  for  beef  cattle  in  this  country. 

Of  the  392,884  cattle  exported,  296,346  were  inspected,  tagged,  and 
certified  as  to  health.  The  others  shipped  were  from  ports  where 
inspection  is  not  provided  and  is  made  to  countries  where  a  Govern- 
ment certificate  of  inspection  is  not  required.  Of  sheep,  401,132 
were  inspected  and  212,178  were  certified  for  export;  of  horses, 
19,990  were  inspected  and  10,975  certi6ed  for  export.  The  value  of 
the  cattle  exported  was  $29,902,212;  of  horses  $10,048,046;  of  mules 
$2,692,298;  of  sheep  $1,940,060. 

The  inspection  oi  vessels  for  carrying  live  stock  has  been  conducted 
with  a  view  to  the  best  possible  service  and  the  most  humane  treat- 
ment of  the  animals.  The  percentage  of  loss  in  ocean  transit  of  cattle 
is  now  reduced  to  0.13  for  cattle,  0.89  for  sheep,  and  0.65  for  horses. 

The  number  of  clearances  of  vessels  carrying  live  stock  was  837, 
which  was  considerably  less  than  for  the  previous  year — ^a  condition 
due  to  the  decreased  exports  of  cattle  and  horses. 

Inspection  Service  for  Import  Animals. 

There  were  inspected  and  admitted  from  Mexico  65,213  cattle,  3,776 
sheep  and  lambs,  and  2,090  goats;  also  a  few  asses,  horses,  mules,  and 
hogs.  Through  ports  on  the  seacoast,  horses  not  subject  to  quarantine 
were  imported  to  the  number  of  2,283. 

One  of  the  most  important  duties  of  the  Bureau  of  Animal  Industry 
is  to  maintain  strict  quarantine  at  the  ports  of  the  seacoast  in  order  to 
prevent  the  introduction  of  animal  plagues.  The  efficiency  of  this 
service  has  been  shown  in  the  past,  ana  it  is  a  service  by  which  the 
live-stock  interests  of  our  country  are  directly  conserved.  The  live- 
stock growers  demand  and  receive  the  most  rigid  inspection  at  these 
ports,  for  it  would  be  no  difficult  matter  to  permit  the  introduction  of 
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diseases  which  might  easily  cost  the  live-stock  growers  many  millions 
in  direct  losses,  and  at  the  same  time  the  Government  would  be  under 
heavy  expense  in  efforts  toward  their  eradication. 

We  imported  from  Canada  27,716  cattle,  148,813  sheep,  3,306 
horses,  and  5,356  hogs  which  were  not  subject  to  quarantine.  There 
were  also  imported  and  quarantined  1,214  cattle,  231  sheep,  and  38 
ho^.  Besides  these  there  were  quarantined  animals  of  various  species 
which  were  destined  for  menageries  and  zoological  parks. 

For  the  purpose  of  preventing  the  importation  of  cattle  affected  with 
tuberculosis  a  veterinarian  has  been  stationed  in  Great  Britain,  whose 
duty  it  is  to  test  with  tuberculin  all  cattle  over  six  months  ola  which 
are  destined  for  export  to  the  United  States.  During  the  year  1,067 
cattle  have  been  so  tested,  of  which  928  were  passed  and  139  rejected. 
These  cattle  were  representatives  of  nine  different  breeds,  those  pi*e- 
dominating  being  Hereford,  Jersey,  and  Shorthorn. 

EXPOBTS  OF  DaIKT   PRODUCTS. 

Ebcperimental  exports  of  dairy  products  have  been  made  to  Japan, 
China,  Cuba,  and  Jrorto  Rico.  Ihis  method  of  making  knpwn  the 
better  grades  of  these  products  has  resulted  in  somewhat  increajsed 
sales  by  merchants  in  oan  Francisco  and  New  York  and  some  parties 
elsewhere;  but  inadequate  and  unsuitable  transportation  facilities,  the 
destructive  climates  of  some  of  the  markets  referred  to,  and  other 
unfavorable  conditions  prevent  any  rapid  increase  in  this  trade.  The 
results  indicate,  however,  that  the  markets  of  Japan  may  be  further 
cultivated. 

Under  act  of  Congress  of  March  2,  1902,  the  dairy  division  of  the 
Bureau  inaugurated  a  system  of  inspection  of  dairy  products  offered 
for  export,  affixing  stamps  to  the  same,  and  certif  ving  to  the  charac- 
ter ana  quality  of  the  articles.  Domestic  prices,  however,  have  been 
so  high  as  to  prevent  any  considerable  export  of  high-grade  goods 
other  than  conaensed  milk  and  cream. 

Contagious  Diseases. 

The  work  of  this  Bureau  with  reference  to  contagious  diseases  of 
animals,  which  has  been  prominent  from  the  time  of  its  organization, 
has  been  continued.  This  work  at  present  includes  the  control  of 
Texas  fever,  blackleg,  sheep  scab,  ana  maladie  du  coit,  while  scientific 
investigations  are  in  progress  to  determine  the  nature  and  best 
method  of  treating  other  important  diseases,  such  as  tuberculosis, 
hog  cholera,  and  anthrax.  The  records  show  that  1,688,565  doses  of 
blackleg  vaccine  were  distributed  during  the  year,  and  the  reports  of 
its  use  reduce  the  loss  of  cattle  after  using  it  to  0.51  per  cent  of  those 
vaccinated.  If  we  should  eliminate  from  these  reports  those  cattle 
which  were  presumably  infected  before  vaccination,  and  also  those 
which  probably  died  because  a  mistake  was  made  in  the  operation,  the 
percentage  of  loss  would  be  reduced  to  0.44.  These  results  indicate 
that  the  use  of  this  vaccine  has  saved  to  the  stock  raisers  many  thou- 
sands of  head  of  cattle  and  consequently  a  very  large  sum  of  money. 

BUBEAU  OF  FliANT  INDUSTKT. 

In  accordance  with  the  recommendations  in  my  last  report,  Congress 
brought  within  the  scope  of  this  Bureau  four  additional  lines  of  plant 
work,  viz,  the  Arlington  Experimental  Farm,  the  investigations  in  the 
production  of  domestic  tea,  the  work  on  foreign  seed  and  plant  Intro- 
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duction,  and  the  Congressional  seed  distribution.  It  has  necessarily 
required  much  time  to  perfect  this  reorganization,  but  everything  in 
this  direction  is  now  practically  complete  and  the  nine  main  branmes 
of  the  Bureau  are  being  so  conducted  as  to  bring  forth  the  very  best 
work.  Much  of  the  success  of  any  work  in  the  Department  depends, 
in  the  first  place,  upon  ^ood  men,  and,  in  the  second  place,  upon  giving 
such  men  responsibilities  of  a  nature  that  will  develop  their  best 
eflforts.  This  policy  is  followed  in  the  Bureau  of  Plant  Industry,  and 
as  a  result  there  is  an  earnest  corps  of  workers,  each  knowing  his  duty 
and  performing  it  with  all  the  energy  at  his  command.  Owing  to  the 
fact  that  much  of  the  detailed  work  connected  with  the  reorganization 
was  completed  last  year,  it  has  been  found  practicable  the  present  vear 
to  devote  considerable  attention  to  the  development  of  new  fielas,  a 
few  of  which  may  be  briefly  referred  to  here. 

The  nature  of  the  work  of  this  Bureau  is  such  that  cooperation  with 
the  State  experiment  stations  is  an  important  factor,  and  for  this 
reason  very  close  relationships  have  been  established  with  station 
investigators  in  about  thirty  States.  The  work  undertaken  conjointly 
with  th^se  stations  is  of  the  most  varied  character. 

Farm  Management. 

As  the  work  of  reorganizing  this  Bureau  developed,  the  need  was 
felt  for  properly  coordinating  all  the  varied  lines  of  plant  work  in  such 
a  way  that  they  could  be  brought  directly  home  to  the  practical  farmer 
and  fruit  grower  in  all  parts  of  the  country.  To  this  end,  I  have 
approved  the  establishment  within  the  Bureau  of  an  office  of  Farm 
Management,  which  shall  have  for  its  object  the  bringing  together  in 
concrete  f onn  of  all  the  facts  developed  in  the  Bureau  as  a  whole,  sift- 
ing the  results,  and  applying  them  in  a  practical  way  where  they  will 
do  the  most  good.  To  enhance  the  value  of  this  work  general  studies 
have  been  inaugurated  in  the  matter  of  securing  facts  regarding  the 
way  in  which  the  best  paying  farms  in  the  country  are  being  manai^ed, 
and  what  are  the  relationships  of  surrounding  conditions,  such  as 
proximity  to  markets,  ways  of  leasing  or  controlling  the  lands,  soils, 
and  climate,  and  the  methods  of  farming  followed.  With  the  knowl- 
edge thus  secured  it  will  be  practicable  to  lay  out  a  working  plan  for 
a  particular  farm  in  a  particular  region,  the  object  being  in  all  cases 
to  have  such  plans  serve  as  object  lessons  for  type  regions  rather  than 
for  individuals.  In  line  with  this  plan  there  is  now  being  undertaken 
in  diilerent  parts  of  the  South  demonstration  experiments  for  the 
purpose  of  showing  the  possibilities  of  more  diversified  farming. 

With  the  cooperation  of  farmers,  working  plans  are  being  devised 
whereby  the  present  system  of  growing  only  one  crop  will  be  changed 
so  as  to  secure  more  diversification,  thus  insuring  greater  profits  and 
the  building  up  of  the  fertility  of  the  land.  There  are  many  thousands 
of  acres  in  the  South  where  the  same  system  of  farming  has  been 
carried  on  for  years  and  where  it  would  be  a  great  advantage  to  inau- 
gurate changes  which  would  lead  to  the  building  up  of  the  fertility  of 
the  soil  and  give  broader  opportunities  to  those  handling  the  same. 
As  a  specific  example  of  this  work  there  is  now  being  developed  in 
the  South,  as  object  lessons,  a  system  of  what  will  be  called ''one- 
man"  farms.  These  are  small  areas  of  land  in  the  pine  woods  region 
upon  which  a  system  of  farming  is  being  developed  of  such  a  nature 
as  to  appeal  directly  to  the  class  of  farmers  wno  must  necessarily 
handle  such  land.     Instead  of  a  single  crop,  simple  systems  of  rotation 


RBPOBT  OF  THE   8E0BETABY   OF   AGBICULTUBB.  9 

are  being  put  into  operation,  and  the  question  of  the  proper  stock  to 
keep  is  being  considered,  all  being  of  such  a  nature  that  the  work  can 
be  handled  by  one  individual.  In  other  regions,  where  the  conditions 
are  different,  more  elaborate  plans  are  under  way  whereby  consider- 
able tracts  of  land  which  have  for  years  been  cropped  to  cotton  are 
being  arranged  for  a  regular  rotation,  introducing  stock  as  an  element 
for  the  purpose  of  showing  the  possibilities  of  such  diversification 
and  its  bearing  on  the  welfare  of  tne  different  communities. 

Extension  of  Fruit  Markets  Abroad. 

With  the  increasing  production  of  special  crops  there  is  felt  the 
urgent  need  for  broader  markets.  This  is  particularly  the  case  with 
perishable  products,  such  as  fruits  and  certain  kinds  of  vegetables. 
There  have  lately  been  undertaken,  in  a  limited  way,  some  investiga- 
tions having  for  their  purpose  the  extension  of  the  export  trade  and 
the  improvement  of  the  methods  of  handling  these  products  for  for- 
eign and  domestic  use.  Several  experimental  shipments  have  included 
summer  apples,  peaches^  fall  pears,  and  sweet  potatoes — products  in 
which  an  export  trade  is  undeveloped;  and  wmter  apples,  in  which 
there  is  a  lar^e  and  increasing  trade,  but  in  which  it  is  desirable  to 
bring  about  improvements  in  the  methods  of  handling  and  shipping. 

The  results  so  far  obtained  indicate  that  the  first-named  products 
may  be  landed  in  European  markets  in  good  condition  if  proper  care 
is  exercised  in  all  of  the  operations  from  the  orchard  or  field  to  the 
final  destinations.  A  net  return  has  been  realized  equal  to,  and  in 
most  cases  in  excess  of,  domestic  values.  It  is  shown  also  that  the 
net  return  for  a  given  fruit  is  largely  influenced  by  the  kind  of  pack- 
age in  which  it  is  forwarded,  and  by  the  methods  of  packing  j^nd 
snipping  it. 

These  preliminary  investi^tions  have  already  encouraged  growers 
to  ship  some  of  these  fruits  in  a  commercial  way  and  to  adopt  the  sug- 
gestions brought  out  bv  the  Department  investigations.  The  fruit 
export  trade  needs  careful  investigation,  both  at  home  and  abroad,  in 
oraer  that  the  methods  of  the  American  fruit  grower  may  conform 
more  closely  to  the  foreign  pi'actices  of  handling  and  distributing  our 
fruits  and  to  the  requirements  of  the  foreign  consumer. 

I  wish  here  to  point  out  the  necessity  m  work  of  this  kind  for  a 
thorough  and  systematic  study  of  the  different  foreign  markets,  in 
order  that  the  American  farmer  and  fruit  grower  may  act  intelligently 
in  making  shipments.  To  this  end  a  plan  is  being  devised  whereby  an 
experienced  man  will  be  sent  to  one  or  more  of  our  most  promising 
foreign  markets  to  study  all  the  prevailing  conditions,  and  to  secure 
and  handle  experimental  shipments  of  fruits  and  vegetables,  noting 
the  condition  in  which  various  shipments  arrive,  the  methods  of  pack- 
ing which  give  the  most  satisfactory  results,  and  looking  after  numer- 
ous other  details  which  can  be  determined  in  no  other  way.  Such 
an  agent  would  also  be  in  a  position  to  secure  valuable  facts  regard- 
ing ttie  products  with  which  we  are  compelled  to  compete,  and  would 
be  able  to  point  out  methods  by  means  of  which  we  could  best  meet 
this  competition. 

To  make  this  work  still  more  valuable,  the  Department's  agent  or 
agents  could  do  muoh  toward  enlightening  the  general  public  m  such 
foreign  countries  in  regard  to  the  value  oi  our  products  for  general 
consumption.  There  is  no  reason  why  many  of  our  fruits  and  vege- 
tables can  not  be  sent  abroad  and  sold  at  a  price  that  would  place  them 
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within  the  reach  of  the  average  consumer,  provided  he  was  aware  that 
he  could  obtain  them,  and  knew  something  of  their  value  as  food.  In 
other  words,  it  seems  that  the  time  has  come  for  decisive  action  in  the 
matter  of  exploiting  abroad  such  products  as  have  been  mentioned; 
and  to  accomplish  this  with  the  best  results  trained  men,  and  men  of 
good  judgment,  will  be  required.  If  sufficient  funds  are  available,  it 
IS  planned  to  inaugurate  this  work  the  forthcoming  year  in  a  limited 
way. 

Plant  Physiology  and  Pathology. 

The  practical  utility  of  thorough  scientific  investigation  of  agricul- 
tural problems  is  nowhere  better  demonstrated  than  in  the  Departaient's 
work  in  the  broad  field  of  physiology  and  pathology.  While  the 
greatest  scientific  accuracy  is  demanded  on  the  one  hand  in  the  study 
of  the  normal  and  abnormal  or  diseased  condition  of  plants,  on  the 
other  hand  no  effort  is  spared  to  make  the  knowledge  thus  obtained 
of  practical  use.  Followmg  are  some  of  the  results  of  the  work  of 
the  past  year. 

PLANT  DISEASES. 
PEAR  BLIGHT. 

This  disease,  also  known  as  fire  blight  or  apple  blight,  is  the  cause 
of  heavy  losses  annually.  It  has  been  especially  severe  for  the  past 
two  years  in  the  Southern  and  Pacific  Coast  States.  The  Department 
several  years  ago  discovered  improved  methods  of  treating  this  disease, 
and  during  the  past  year  a  large  field  demonstration  of  the  method 
was  made  in  Texas  in  a  place  where  the  disease  was  so  severe  as  to 
thoroughly  test  the  treatment.  This  experiment,  on  a  commercial 
scale,  was  entirely  successful.  Four  to  five  thousand  bushels  of  fruit 
were  saved  in  the  treated  orchard,  while  in  the  untreated  adjacent 
orchard  the  fruit  was  destroyed  by  the  disease  and  the  trees  greatly 
injured.  Similar  demonstrations  will  be  carried  out  next  year  in  other 
parts  of  the  United  States. 

LITTLB  PEACH. 

Some  important  discoveries  were  made  during  the  year  in  regard  to 
this  rapidly  spreading  disease.  In  some  respects  it  appears  to  be 
almost  as  serious  a  trouble  as  the  dreaded  peach  3^ellows,  and,  as  in  the 
case  of  that  disease,  the  Department  recommends  immediate  destruc- 
tion of  the  diseased  trees.  If  this  is  promptly  done  the  disease  may  be 
largely  stamped  out.  No  resistant  stocks  have  yet  been  found,  though 
careful  searcn  is  being  made  for  them. 

BITTER  ROT  OF   APPLES. 

This  disease  is  one  of  the  worst  with  which  the  apple  grower  has 
to  contend.  For  the  past  three  years  it  has  destroyed  millions  of  dol- 
lars worth  of  fruit  on  the  trees  and  millions  of  dollars  worth  in  the 
hands  of  commission  men.  The  method  of  treating  this  disease  has, 
in  the  past,  been  only  partially  successful.  An  agent  of  the  Depart- 
ment has  lately  discovered  that  the  infection  spreads  from  diseased 
canker  spots  on  the  limbs  to  the  fruit.  This  discovery  will  enable  us 
to  much  more  thoroughly  control  the  disease,  if  not  to  prevent  it 
entirely.  The  spraying  experiments  this  year  have  also  been  very 
successful. 

BACTERIAL   DISEASE  OF   ENOLI8H    WALNUTS. 

One  of  the  most  important  industries  of  southern  California  is  the 
growing  of  English  walnuts.     For  several  years  a  disease  has  been 
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gaining  headway  in  the  orchards  and  has  caused  great  loss.  The 
Department's  experts  on  the  Pacific  coast  have  been  studying  the 
trouble  and  have  been  especially  successful  during  the  past  year  in 
improving  the  methods  of  combating  it.  While  much  stiU  remains  to 
be  accomplished,  a  treatment  has  been  found  which  will  greatly  reduce 
the  injury  done  by  the  disease. 

DBCAY  OF  PORBSrr   AND  CONSTRUCTION  TIMBER. 

Rapid  progress  has  been  made  during  the  year  in  the  study  con- 
jointly with  the  Bureau  of  Forestry  of  the  aiseases  of  forest  trees. 
Special  attention  has  been  given  to  the  diseases  in  the  great  forest 
reservations,  and  "practical  methods  of  controlling  some  of  them  have 
been  devised. 

Recently  a  serious  heart-rot  disease  of  catalpa  has  appeared  in  some 
of  the  western  catalpa  plantations.  A  Department  expert  has  studied 
this  rot  fungus,  found  out  what  it  is,  and  has  devised  a  method  to  pro- 
tect the  trees  against  it  in  the  future.  The  importance  of  this  is  appar- 
ent. The  planting  of  catalpa  groves  is  increasing  in  several  of  the 
Western  S£sites.  The  wood  is  very  durable,  making  good  fence  posts, 
telegraph  poles,  etc. 

One  of  tnemost  important  subjects  connected  with  the  utilization  of 
forests  is  increasing  the  durability  of  wood  when  used  for  construc- 
tion. A  careful  study  of  the  various  methods  of  preserving  wood  was 
begun  the  past  year  by  Department  experts  and  much  valuable  infor- 
mation obtained.  The  organisms  causing  decay  of  fence  posts,  sills  of 
buildings,  railroad  ties,  telegraph  poles,  bridge  timbers,  greenhouse 
!)enches,  etc.,  practically  all  belong  to  the  group  of  fungi.  The 
Department  believes  that  cheap  and  effective  methods  of  treating 
lumber  so  as  to  prevent  this  decay  can  be  found,  and  considerable 
progress  was  made  in  this  direction  the  past  year. 

FLANT  BBEEDINO  WORK. 

DI8BASB-RESISTANT  CROPS. 

The  most  practical  way  to  fight  disease  is  to  use  nature's  method  and 
get  disease-resistant  or  immune  plants.  Striking  success  has  been 
achieved  by  the  Department  experts  in  this  line.  The  development 
of  cotton  resistant  to  wilt  disease  is  now  an  assured  fact  and  has  been 
taken  hold  of  by  the  planters  on  a  large  scale.  Large  tracts  of  land 
in  the  Sea  Island  district  of  South  Carolina  which  had  been  abandoned 
on  account  of  this  disease  were  planted  the  past  year  successfully  with 
resistant  strains  of  cotton,  and  good  crops  secured.  The  discover}^ 
daring  the  past  year  of  a  variety  of  cowpea — "  Little  Iron  " — resist- 
ant to  *'wnt"  and  '* root-knot"  (two  of  the  worst  diseases  of  this 
important  crop  in  the  South)  is  a  matter  of  great  importance  to  South- 
em  agriculture,  where  the  need  of  leguminous  crops  for  forage  and 
soil  improvement  is  especially  felt.  Thirty  bushels  of  seed  of  :his 
resistant  variety  were  distributed  during  the  past  year. 

Satisfactory  progress  was  made  during  the  year  in  securing  varieties 
of  cotton  resistant  to  the  Texas  root-rot,  and  some  evidence  was 
obtained  that  varieties  may  be  developed  resistant  to  the  dreaded  cot- 
ton boll  weevil. 

BETTRR  UPLAND    C0TT0N8. 

One  of  the  greatest  needs  in  improving  the  cotton  industry  of  the 
United  States  has  been  to  secure  along-steple  Upland  variety  which  is 
of  good  qualify  and  productive. 
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The  lon^-staple  Upland  varieties  at  present  existing  are  all  of  them 
rather  light  producers,  and  are  defective  in  that  the  fiber  is  borne  on 
fuzzy  or  tufted  seed,  which  makes  them  difficult  to  gin. 

The  aim  of  the  Department's  experts  has  been  to  secure  productive 
varieties  with  large  bolls,  easy  to  pick,  with  fine,  strong  lint  from  IJ 
to  li  inches  long,  borne  on  a  smooth  black  seed.  Many  hybrids  were 
made  with  this  m  view  and  the  result  has  been  successful  beyond  our 
expectations.     Several  varieties  of  the  ideal  type  desired  have  been 

Eroduced,  having  larger  bolls,  very  productive,  with  long,  fine  fiber, 
orne  on  smooth  black  seeds.     The  experiments  of  the  past  year  show 
quite  conclusively  that  these  varieties  can  be  made  permanent. 

Egypt  and  South  Africa  are  waking  up  to  their  possibilities  in  cottoD 
production,  and  they  are  already  endeavoring  to  get  some  of  our  ex- 
perts to  help  them  to  develop  the  industry  in  competition  with  the 
United  States.  The  only  way  we  can  continue  to  maintain  our 
supremacy  in  the  future  is  to  develop  and  grow  better  and  more  pro- 
ductive varieties  than  will  be  grown  oy  our  competitors. 

HARDY   ORANQBS. 

The  work  of  developing  frost-resistant  oranges  was  started  several 
years  ago,  and  the  progress  of  the  work  has  been  reported  from  time 
to  time.  During  tne  past  season  we  have  obtained  the  first  fruits  of 
these  hybrids.  These  are  intermediate  in  character  between  the 
Florida  sweet  orange  and  the  hardy  trifoliate,  and  have  good,  though 
few,  seeds.  There  is  therefore  strong  probability  that  from  the  seeds 
of  these  fruits  we  shall  obtain  numerous  varieties  with  the  qualities 
desired. 

WHEAT   BREEDING. 

Several  of  the  Russian  winter  wheats  are  superior  to  the  American 
varieties;  still  there  is  room  for  improving  on  the  Russian  varieties. 
As  a  rule  Japanese  varieties  are  early  maturing,  while  the  better  Rus- 
sian sorts  are  late.  Hybrids  between  the  Japanese  and  Russian  vari- 
eties have  clready  been  obtained  having  the  good  Qualities  of  the  hardy 
Russian  sorts  and  the  early  ripening  Quality  of  the  Japanese.  Early 
varieties  often  escape  the  worst  perioas  of  arought  ana  are  less  likely 
to  be  injured  by  inistsand  other  fungous  and  insect  pests.  Gratifying 
progress  has  also  been  made  during  the  year  in  breeding  rust-resistant 
varieties  and  nonshattering  sorts. 

NITROOEN-OATHERTNG    BACTERIA. 

Attention  was  called  in  my  last  report  to  the  importance  of  nitrogen 
in  the  nutrition  of  plants,  and  the  discover^"  of  a  new  method  of  culti- 
vating the  bacteria  which  gather  nitrogen  m  connection  with  legumi 
nous  crops  was  announced.     This  method  has  been  perfected  during  the 

East  j^ear.  The  reason  for  the  failure  of  former  work  in  this  line, 
oth  in  this  country  and  Europe,  has  been  determined,  and  a  new, 
simple,  cheap,  and  thoroughly  satisfactory  method  of  growing  and  dis- 
tributing the  tubercle  bacteria  for  all  the  important  leguminous  crops 
has  been  perfected.  The  nitrogen-gathering  power  of  the  bacteria 
grown  by  our  new  method  is  at  least  five  times  as  great  as  the  nitrogen- 
gathering  power  of  the  ordinary  forms  found  in  nature,  and  the  new 
forms,  instead  of  being  restricted  to  certain  legumes,  have  a  much 
wider  range  of  activity.  Field  tests  on  a  large  scale  were  starte<l  dur- 
ing the  year,  and  advance  reports  from  the  cooperating  farmers  show 
extremely  favorable  returns  from  the  use  of  these  organisms. 
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Botanical  Investigations  and  Experiments. 

During  the  year  the  botanical  investigations  of  this  Bureau  were 
pushed  forward  with  vigor.  Some  of  the  more  important  results 
aocomplished  in  this  field  are  outlined  below: 

THE   OOMMERCIAL   GRADING  OF  GRAIN. 

t 

A  movement  to  secure  an  improvement  in  methods  of  inspection 
and  toward  greater  uniformity  in  work  of  inspection  departments  of 
the  large  grain  markets  is  now  well  begun,  as  a  result  of  an  organiza- 
tion of  the  chief  inspectors  of  these  markets.  The  interest  manifested 
in  this  movenient  by  all  branches  of  the  grain  trade  gives  reason  for 
believing  that  there  mav  result  from  it  a  system  of  inspection  and 
grading,  maintained  by  the  trade  organizations,  which  shall  be  honest, 
efficient,  and  uniform  throughout  the  country,  and  which  shall  insure 
to  the  farmer  a  premium  for  high  quality  of  product,  and  to  the  con- 
sumer the  equality  of  grain  he  demands  and  pays  for.  The  Department 
is  aiding  this  movement  as  much  as  possible  by  cooperating  with  these 
chief  inspectors  in  working  out  simple  and  practicable  methods  for 
detenninmg  and  accurately  stating  the  quality  of  grain  and  studying 
causes  and  methods  of  prevention  of  deterioration  of  grain  in  storage 
and  in  transit. 

AMERICAN   AND   EUROPEAN   RED   CLOVER  SEED. 

The  study  of  the  merits  of  red  clover  of  American  as  compared 
with  that  of  European  origin  has  been  continued,  with  the  cooperation 
of  a  number  of  agriculture  experiment  stations  in  the  clover-growing 
States.  From  the  1901  plantings  the  results  were  practically  the  same 
as  those  of  the  year  before  in  the  testing  garden  at  Washington.  The 
European  clovers  were  not  able  to  stand  the  hot  and  dry  periods  of 
pur  summer,  but  suffered  badly  from  sun  scald,  and  were  generally 
of  a  much  lighter  color  and  less  thrifty  than  those  from  our  own 
seed.  The  same  facts  hold  true  for  the  plantings  made  this  year,  and 
it  is  evident  that  the  European  clover,  unless  it  be  some  from  the 
extreme  north,  is  not  adapted  to  the  clover-growing  sections  of  the 
United  States. 

NEW  REMEDY  FOR  SHEEP  POISONING  ON   THE  STOCK  RANGES. 

The  great  stock  I'anges  of  the  Northwest  contain  approximately  one- 
third  of  the  sheep  in  the  United  States,  representing  a  value  of  more 
than  $40,000,000.  The  owners  of  these  sneep  suffer  an  annual  loss 
conservatively  estimated  at  1  per  ceiit,  or  $400,000,  from  poisonous 
plants.  During  the  past  year  the  Department  has  continued  its 
investigation  or  this  loss  and  has  succeeded  in  isolating  poisonous 
principles  from  the  species  of  camas  and  from  one  of  the  lupines,  the 
two  kinds  of  plants  which,  next  to  the  loco  weeds,  cause  the  greatest 
percentage  of  loss  in  the  Northwest.  The  antidote  for  poison  camas 
announc^  by  the  Department  in  1900,  viz,  drenching  with  a  1  per 
cent  solution  of  permanganate  of  potash  and  sulphate  of  aluminum, 
while  effective,  can  be  successfully  applied  by  one  man  to  only  a  few 
sheep.  Some  remedy  was  demanded  which  could  be  more  quickly 
applied  when  a  large  number  of  sheep  are  poisoned.  Our  physio- 
logical tests  of  the  active  principle  of  poison  camas  on  rabbits  and 
other  small  animals,  subsequently  verined  with  sheep,  .showed  that 
considerable  quantities  of  the  poison  passed  from  the  system  in  the 
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urine.  A  series  of  tests  was  then  instituted  with  drugs  that  are  known 
to  stimulate  the  action  of  the  kidneys. '  It  has  now  been  demonstrated 
that  a  combination  of  diuretin  and  caffeine  is  a  satisfactory  antidote 
for  this  poison;  and  as  it  can  be  given  very  rapidly  by  means  of  a  hypo- 
dermic syringe,  one  man  can  apply  the  remedy  to  several  hundred 
sheep  in  a  few  hours. 

AN   IMPORTANT   STEP   IN  HEMP  CULTURE. 

More  than  nine-tenths  of  the  hemp  produced  in  the  United  States  is 
grown  in  Kentucky,  and  at  present  prices  it  is  regarded  as  second 
only  to  tobacco  in  profit  as  a  rarm  crop.  It  yields  a  ^ood  profit  there, 
notwithstanding  the  fact  that  practically  no  labor-saving  machinery  or 
improved  methods  of  handling  the  crop  have  been  introduced.  The 
hemp  is  nearly  all  cut  by  hand,  and  after  much  laborious  handling  in 
the  process  oi  curing  and  retting  it  is  broken  on  a  hand  brake.  In 
Nebraska,  where  the  industry  is  oeing  established,  a  new  and  impor- 
tant step  has  been  taken  in  cutting  the  crop  with  an  ordinary  mowing 
machine.  A  simple  attachment,  which  bends  the  stalks  over  in  the 
direction  in  which  the  machine  is  going,  facilitates  the  cutting.  The 
work  is  regarded  as  not  much  more  difficult  than  that  of  cutting  clover 
or  alfalfa,  and  one  man  with  a  span  of  ordinary  farm  horses  and  a  mow- 
ing machine  that  has  a  5-foot  or  a  6-foot  cutting  bar  will  mow  about  10 
acres  per  day.     The  cost  of  cutting  hemp  in  this  manner  is  50  cents 

1)er  acre,  as  compared  with  $3  to  ^  per  acre,  the  rates  paid  for  cutting 
)y  hand  in  Kentucky. 

The  hemp,  after  being  mowed,  is  left  where  it  falls  until  retted, 
except  where  it  is  especially  heavy.  In  that  case  it  is  necessary  to 
turn  it  to  secure  uniformity  in  curing  and  retting.  It  is  then  raked 
up  and  taken  to  the  mill,  where  the  fiber  is  extracted  by  means  of  a 
seri(  .s  of  fluted  rollers  and  beaters.  By  these  methods  hemp  tow  is 
produced  nearly  equal  in  value  to  Kentucky  rough  hemp,  and  at  a 
total  cost,  exclusive  of  rent  of  land,  of  about  IJ20  instead  of  $46  per 
ton. 

THE   UTILIZATION    OF   FLAX   STRAW. 

Efforts  are  being  made  to  utilize  the  fiber  contained  in  the  thousands 
of  tons  of  flax  stmw  produced  from  the  flax  raised  for  seed  in  the 
Dakotas  and  Minnesota.  Heretofore  most  of  this  straw  has  been 
burned  to  get  it  out  of  the  way.  Now  large  quantities,  after  being 
cut  and  thrashed  in  the  ordinary  manner,  are  subjected  to  a  breaking 
process  which  producjes  a  fiber  of  excellent  quality  for  paper  pulp 
and  also  a  fair  grade  of  fiber  for  textile  pui*poses.  During  the  past 
season  satisfactory  results  have  been  obtained  in  the  use  of  North 
Dakota  flax  for  the  manufacture  of  binding  twine. 

DEVELOPMENT   OF   THE    SISAL   INDUSTRY. 

The  demand  for  sisal  for  the  manufacture  of  binding  twine  is  rapidly 
increasing,  owing  largely  to  the  advent  of  the  corn  binder.  The  sisal 
plant  is  very  exacting  in  regard  to  the  conditions  under  which  it  may 
be  cultivated  successfully,  and,  as  the  areas  having  the  proper  condi- 
tions for  its  growth  are  comparatively  limited,  it  is  of  the  utmost 
importance  to  our  American  consumers  of  binding  twine,  as  well  as  to 
the  fiber  producers  in  our  tropical  territories,  that  land  suitable  for 
the  growtn  of  the  sisal  plant  be  utilized  so  far  as  possible.  These  facts 
have  been  accentuated  by  the  high  prices  paid  for  sisal  fiber  during  the 
past  year.     A  brief  investigation  has  been  made  of  the  sisal  industry 
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in  the  Bahamas,  where  the  conditions  are  somewhat  similar  to  those  in 
Porto  Rico.  Some  sisal  plants  from  the  Bahamas  have  been  sent  for 
trial  to^  the  Porto  Rico  experiment  station  at  Mayaguez.  There  seems 
to  be  little  doubt  that  the  sisal  plant  can  be  successfully  cultivated  in 
limited  areas  in  Porto  Rico,  as  it  is  now  being  cultivated  in  Santo 
Domingo.  It  has  been  introduced  into  Hawaii,  and  the  first  commer- 
cial crop  has  been  harvested  there  during  the  past  season,  the  fiber 
produced  finding  a  ready  market  at  good  prices  in  San  Francisco. 

THE   MANGO   AND  ALLIGATOR  PEAR  IN  PORTO  RICO. 

Reports  are  in  preparation  advising  the  extensive  planting  of  supe- 
rior varieties  of  mangoes  and  alligator  pears  in  Porto  Rico,  to  supply 
the  increasing  demands  of  the  markets  of  our  Eastern  cities.  That 
these  fruits  are  not  already  as 'popular  in  the  United  States  as  bananas 
and  oranges  is  due  to  the  fact  that  there  has  been  no  adequate  or  regu- 
lar supply  of  good  quality.  Porto  Rico  oilers  natural  conditions  very 
favorable  for  their  culture,  and  improved  facilities  of  transportation 
have  simplified  the  commercial  problem.  Varieties  much  superior  to 
those  now  grown  for  home  use  m  Porto  Rico  have  been  found  by  rep- 
resentatives of  the  Department  in  Guatemala  and  Mexico. 

CULTUB£  OF  THE   CENTRAL  AMERICAN   RUBBER  TREE   (cASTILLOA). 

It  is  generally  supposed  that  a  continuously  humid  climate  is  neces- 
sary for  rubber  culture,  but  in  southern  Mexico  it  is  obvious  that  an 
alternation  of  distinct  wet  and  dry  seasons  is  favorable  to  the  produc- 
tion of  rubber  by  Castilloa,  which  will  permit  a  much  wider  use  of 
.his  tree  in  our  tropical  islands  than  has  appeared  possible  hitherto. 
The  failure  of  some  of  the  earlier  experiments  may  be  ascribed  to 
planting  in  situations  too  uniformly  moist.  The  tree  will  often  grow 
luxuriantly  where  it  will  produce  little  or  no  rubber,  as  many  planters 
have  learned  to  their  cost.  Rubber  is  the  most  important  vegetable 
raw  material  now  impoi*ted  for  manufacture  in  the  United  States. 
The  a^cultural  production  of  rubber  is  assured,  and  several  millions 
of  capital  from  the  United  States  have  been  invested  already  in  Mexi- 
can rubber  plantations.  The  extent,  however,  to  which  these  and 
similar  enterprises  in  other  countries  can  be  made  profitable  depends 
on  the  solution  of  many  new  agricultural  problems. 

COFFEE   SHADE. 

The  coflfee  industry  of  Porto  Rico  has  been  injured  by  the  presence 
of  too  many  shade  trees  in  the  plantations,  owing  to  the  belief  of  the 
planters  that  heavy  shading  is  necessary.  A  study  of  the  flourishing 
coffee  industry  of  Guatemala  establishes  the  facts  that  coffee  of  the 
highest  grade  can  be  grown  entirely  without  shade,  and  that  the  dimi- 
nution of  shade  lessens  the  ravages  of  the  Central  American  leaf  dis- 
ease. The  general  opinion  that  the  foliage  and  fruit  of  the  coffee 
shrub  are  benefited  by  shade  is  erroneous,  but  the  shading  of  the 
ground  is  often  a  cultural  advantage.  The  nitrogen-collecting  powers 
of  leguminous  shade  trees  have  also  contributed  largely  to  the  good 
effect  commonlv  ascribed  to  shade,  so  that  the  selection  of  the  best 
l^^uminous  shade  trees  and  soiling  crops  is  of  much  importance  to  the 
coffee  planter. 

POMOLOGICAL  INVESTIGATIONS. 

Fruit  growing  is  the  dominant  type  of  agriculture  in  many  parts  of 
the  country.     Formerly  it  was  an  incidental  feature  of  fann  manage- 
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ment.  Now  enough  of  certain  kinds  are  grown  for  domestic  use,  and 
a  large  export  trade  has  been  developed.  America  grows  fruit  on  an 
extensive  scale  in  contrast  with  the  small,  garden-like  areas  of  Europe. 
In  America  fruit  is  a  common  article  of  diet;  in  European  countries 
it  is  a  luxurv.  Europeans  are  beginning  to  know  and  value  American 
fruits,  but  tne  principal  consuming  population  of  Europe  is  yet  unac- 
quainted with  tnem.  There  are  great  possibilities  in  the  export  trade. 
Domestic  practices  in  culture  and  in  methods  of  handling  and  mar- 
keting fruits  are  in  need  of  improvement.  Greater  knowledge  con- 
cerning the  adaptabilitv  and  distribution  of  varieties  is  urgent,  and 
knowledge  concerning  the  adaptability  of  European  fruits  to  American 
conditions  is  desirable.  Along  these  lines  the  pomological  investiga- 
tions of  the  Department  have  been  largely  proceeding  since  my  last 
report,  and  in  tne  office  the  great  mass  of  scattered  mformation  on 
pomological  matters  and  pomological  collections  is  being  systematized 
lor  practical  use. 

THE   CJOLD  STORAGE   OF   FRUITS. 

Cold  stomge,  or  refrigeration,  is  a  necessary  adjunct  to  the  rapidly 
developing  fruit  interests  of  the  country.  There  is  little  known  about 
the  innuences  which  govern  the  keeping  Qualities  of  fruits  and  vege- 
tables. The  Department  is  investigating  tnis  subject,  and  has  strong 
support  from  fruit  growers,  fruit  handlers,  and  warehousemen.  The 
Bureau  of  Chemistry  is  cooperating  with  the  Pomological  Investiga- 
tions in  studying  the  chemistrv  of  fruit-ripening  processes.  Tne 
investigation  will  require  several  years  to  secure  general  conclusions, 
but  alreadv  important  commercial  results  have  been  obtained. 

'^  Scald,"  or  a  skin  discoloration,  is  one  of  the  serious  storage  diffi- 
culties'with  many  apples.  The  cause  is  yet  undetermined,  but  the 
investigations  indicate  that  the  susceptibilitv  can  be  largely  reduced 
by  allowing  the  apples  to  become  more  highfy  colored  or  more  mature 
than  usual  before  picking.  Such  fruit  also  keeps  equally  well  in 
stomge.  Pears  and  peaches,  though  usually  stored  with  difficult}'  in  a 
temperature  of  36°,  keep  much  better  in  a  temperature  not  above  32°. 

Fruit,  like  Bartlett  pears  and  peaches,  that  ripens  quickly  after  pick- 
ing, and  which  is  stored  for  a  short  time  only,  keeps  best  in  open 
packages  in  which  there  is  a  free  circuftition  of  air  which  quickly 
reduces  the  temperature  of  the  fruit;  but  winter  apples,  to  oe  held 
for  a  long  period,  keep  best  in  a  closed  package,  which  prevents  evap- 
oration from  the  fruit.  The  Department  is  investigating  the  influence 
of  cultural  conditions,  methods  of  transportation,  and  systems  of 
refrigei'ation,  and  the  results  seem  likely  to  clear  up  many  of  the 
present  cold-storage  difficulties. 

VITICLTLTURAL  INVESTIGATIONS. 

The  viticultural  investigations  of  the  Department  relate  largely  to 
the  introduction  of  European  table  grapes  into  the  ^Southern  States, 
to  various  problems  connected  with  the  propagation  of  European  and 
native  grapes,  and  to  the  manufactured  proaucts  of  the  grape. 

In  the  experimental  vineyard  of  European  varieties  at  Earlton,  Fla., 
established  in  1899,  several  varieties  are  very  promising  and  seem 
worthy  of  commercial  planting  in  a  restricted  way.  In  this  vineyard, 
which  is  on  sandy  soil,  the  distinct  superiority  of  stocks  of  the  Bupes- 
tris  type  over  Riparia  stocks  has  been  demonstrated  for  the  Vinifera 
varieties. 
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In  North  Oarolina  the  experimental  vineyard  of  similar  varieties 
shows  several  promising  varieties,  though  the  results  are  less  enoour- 
agin^  than  in  llorida. 

An  extensive  experiment  in  bench  and  field  grafting  of  Vinifera 
grapes  has  been  b^un  to  determine  the  relative  congeniality  of  differ- 
ent varieties  to  diffei'ent  resistant  stocks  and  the  behavior  of  the 
prrafted  vines  on  various  kinds  of  soils.  This  work  is  planned  to  have 
ilistinct  bearing  on  the  grape  industry  of  the  South  and  of  the  Pacific 
coast. 

An  investigation  of  the  influence  of  dipping  grape  cuttings  in 
water  at  different  temperatures  and  for  varying  lengths  of  time  upon 
their  growth,  and  to  aestroy  the  Phylloxera,  has  oemonstrated  uiat 
the  limit  of  safety  was  reached  in  a  temperature  of  50°  C.  with  a  five- 
minute  immersion. 

Investigations  are  also  in  progress  relating  to  stocks  that  are  resist- 
ant to  the  Phylloxera,  and  which  are  adapted  to  the  grape  growing  of 
the  Pacific  coast. 

The  Department  is  also  making  a  careful  study  of  the  methods  of 
manufacturing  unfermented  grape  juice  and  of  its  importance  as  a 
commercial  product. 

FBUIT  DISTRICT  8UBVEY. 

The  adaptability  of  varieties  to  the  conditions  under  which  they  are 
grown  is  a  matter  of  fundamental  importance,  and  no  question  is  more 
often  asked  by  a  prospective  fruit  grower  than  ^'  What  varieties  shall 
I  plant?"  The  ooject  of  this  survey  is  to  determine  the  varieties  of 
the  different  fruits  best  suited  to  the  conditions  where  they  are  to  be 
grown  and  to  study  the  influence  of  conditions  upon  the  behavior  of 
varieties. 

The  funds  available  for  this  work  have  made  it  possible  only  to  sur- 
vey sonie  of  the  more  important  sections  of  the  Piedmont  region  of 
Virginia,  the  Blue  Ridge  section  of  Maryland,  and  a  portion  of  a  simi- 
lar area  as  it  extends  into  Pennsylvania.  Much  important  data  regard- 
ing the  behavior  of  the  numerous  varieties  of  fruits  already  grown 
there  have  been  accumulated.  This  survey  is  being  extended  to  other 
fruit-growing  sections  as  rapidly  as  possible. 

In  connection  with  this  work  an  extensive  cooperative  system  of 
phenological  observations  has  been  established,  it  is  expected  that 
these  observations,  extended  over  a  period  of  several  years,  will  throw 
light  on  several  perplexing  questions  regarding  the  behavior  of  varie- 
ties and  their  adaptability  to  the  various  fruit-growing  regions. 

SFECIAIi  PBOBLEMS  IN   POMOLOGY. 

Investijgations  are  well  under  way  with  pomological  problems  con- 
nected with  the  pecan  industry,  the  peach  industry,  ana  the  citron  of 
commerce  industry  of  the  Pacific  coast.  On  all  tliese  lines  there  is  a 
large  demand  for  reliable  information,  and  the  Department  is  prepar- 
ing to  issue  publications  covering  them. 

Grass  and  Fobage  Plant  Investigations. 

The  value  of  the  hay  crop  in  this  country  exceeds  that  of  any  other 
crop  except  corn.  When  we  add  the  yield  of  pasture  lands  to  that  of 
hay  fields,  the  total  exceeds  the  value  of  even  the  com  crop.     Investi- 
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gations  of  grasses  and  forage  crops  are  therefore  of  vital  importance 
to  American  agriculture.  The  investigations  in  this  line  during  the 
past  year  have  shown  that  the  maintenance  of  soil  fertility  is  intimately 
associated  with  the  production  of  forage  crops  and  their  proper  utili- 
zation on  the  farm.  Those  States  which  are  noted  for  the  production 
of  such  crops  not  only  have  maintained  the  original  fertuity  of  the 
soil,  but  they  spend  for  commercial  fertilizers  less  than  1  per  cent  of 
the  annual  value  of  their  crops,  while  those  States  which  pay  least 
attention  to  forage  crops  have  impoverished  the  soil  and  spend 
annually  for  fertilizers  from  6  to  9  per  cent  of  the  total  value  of  their 
crops. 

LEGUMINOUS  FORAGE  CROPS. 

The  influence  of  leguminous  forage  crops  in  restoring  fertility  to 
the  soil  is  well  known.  No  system  of  agriculture  can  be  indefinitely 
maintained  without  some  crops  of  this  character.  From  the  earliest 
times  clover  has  been  the  foundation  of  agriculture  in  our  Northern 
States.  But  with  each  succeeding  year  the  diflSculty  of  securing  a 
stand  for  this  important  crop  increases,  and  there  is  a  pressing 
demand  for  a  suitable  substitute  for  clover.  The  Department  has 
undertaken  to  meet  this  demand  by  the  introduction  of  alfalfa  in  the 
clover  region.  The  success  which  has  thus  far  attended  our  efforts  in 
this  direction  is  most  encouraging.  It  has  been  demonstrated  that 
alfalfa  can  be  successfully  grown  in  nearly  all  the  Northern  States. 
This  work  promises  so  much  that  we  desire  to  push  it  vigorously 
during  the  coming  year. 

In  our  Southern  States  the  cowpea  is  deservedly  popular  as  a  legu- 
minous crop,  both  on  account  of  its  feeding  value  and  its  beneficial 
effect  on  the  soil.  But  on  account  of  its  habit  of  growth  this  plant  is 
difficult  to  harvest,  either  for  hay  or  for  seed.  Tne  Department  has 
collected  all  known  varieties  of  cowpeas  in  order  to  study  the  charac- 
teristics of  each.  We  have  undertaken  to  produce  varieties  that  shall 
be  free  from  the  objectionable  characteristics  of  those  now  grown,  and 
have  reason  to  hope  for  complete  success.  Other  leguminous  forage 
crops  are  being  tested,  both  at  Arlington  Farm  and  at  various  places  in 
the  several  S^tes.  Among  these  is  a  new  and  promising  variety  of 
alfalfa  from  South  America  that  resists  the  rust  which  frequently 
attacks  the  common  form,  and  which  grows  taller  than  the  latter.  As 
soon  as  seed  of  this  variety  can  be  obtained  in  quantity  it  will  be  dis- 
tributed in  those  sections  where  there  is  most  need  of  it. 

GRASS   GARDENS. 

The  grass  garden  on  the  Department  grounds  has  been  improved  in 
a  number  of  ways,  and  contains  a  large  number  of  valuable  grasses, 
legumes,  etc.  During  the  year  this  garden  has  been  visited  by  a  large 
number  of  people  interested  in  agriculture,  who  have  thus  had  an 
opportunity  of  observing  many  forage  plants  new  to  them.  The  pub- 
lic has  shown  a  lively  interest  in  this  valuable  display,  which  includes 
several  valuable  lawn  grasses  and  ornamentals.  An  extensive  grass 
Lrden  was  also  maintained  by  this  Department  on  the  grounds  of  the 
Ixposition  at  Charleston,  S.  C,  and  the  correspondence  received  from 
Southern  farmers  relating  to  this  garden  shows  that  it  was  considered 
one  of  the  most  valuable  features  of  our  exhibit.  It  has  been  the 
means  of  introducing  several  new  forage  plants  in  the  Southern  States. 
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RANGE   IMPROVEMENT. 

The  investigations  in  this  branch  of  work  have  shown  that  the 
depleted  Western  ranges  mav  be  brought  back  to  their  original  pro- 
ductiveness by  proper  methods  of  range  management.  Heretofore  this 
work  has  been  confined  to  small  experimental  areas.  We  have  now 
progressed  to  the  point  where  it  becomes  necessary  to  cooperate  with 
stockmen  in  the  actual  management  of  selected  areas  of  range  lands. 
To  do  this  it  is  necessary  that  we  control  the  grazing  of  stock  on  such 
areas.  To  this  end  I  repeat  my  former  recommendation,  namely,  that 
action  be  taken  by  Congress  giving  you,  Mr.  President,  authority  to 
secure  for  the  experimental  needs  of  this  Department  such  tracts  of 
public  range  lands  as  may  be  necessary  for  the  best  interests  of  the 
work. 

SOIL  AND  SAND  BINDERS. 

Along  the  Atlantic  and  Pacific  coasts  and  the  shores  of  the  Great 
Lakes,  as  well  as  in  many  inland  places,  there  are  to  be  found  exten- 
sive areas  of  drifting  sand.  These  shifting  dunes  of  sand  frequently 
destroy  farms,  cover  up  farm  buildings,  anainterf  ere  with  the  operation 
of  railroads.  The  Depaitment  is  engaged  in  investigations  having  in 
view  the  covering  of  these  sand  dunes  with  vegetation  to  prevent 
drifting.  Several  species  of  plants  have  been  found  that  can  be  propa- 
gated rapidly  in  this  drifting  sand.  Several  successful  plantations  of 
these  have  been  made,  and  others  are  now  being  made.  Some  of  the 
leading  sand-binding  grasses  are  grown  on  an  artificial  sand  dune  in 
the  grass  garden  on  the  Department  grounds,  forming  a  very  instruc- 
tive feature  of  our  outdoor  exhibit.  From  the  results  thus  far  secured 
in  other  countries  we  have  reason  to  hope  that  we  may  finally  bring 
these  barren  and  dangerous  sands  into  useful  grass  and  wood  lands. 

CROPPING  SYSTEM. 

This  Department  is  collecting  data  concerning  the  systems  of  farm 
crops  usea  in  various  parts  of  the  country,  in  order  to  study  the  rela- 
tion of  such  systems  to  the  maintenance  of  soil  fertility.  The  data 
already  at  hand  show  that  in  those  sections  where  a  one-crop  system 
prevails  the  soil  rapidly  loses  fertility,  and  there  is  a  large  and  increas- 
ing demand  for  commercial  feililizers,  while  in  those  sections  where  a 
system  of  rotation  of  crops  prevails,  particularly  a  rotation  including 
forage  crops  to  be  fed  on  the  farm,  the  soil  continually  improves,  and 
commercial  fertilizers  are  not  used  except  on  small  areas  for  special 
crops.  I  believe  that  this  Department  can  do  much  for  agriculture  in 
this  country  by  devising  suitable  cropping  systems  for  those  sections 
where  present  systems  are  unsatisf actor v,  and  giving  the  farmer 
information  about  the  best  methods  of  utilizing  his  crops. 

Horticulture. 

experimental  gardens  and  grounds. 

As  pointed  out  in  my  last  report,  the  Experimental  Gardens  and 
Grounds  under  the  reorganization  have  been  made  exceedingly  useful  as 
an  aid  to  other  branches  of  work  carried  on  bythe  Bureau  of  Plantlndus- 
try  and  other  Bureaus  in  the  Department.  With  a  view  to  still  further 
increasing  the  value  and  efficacy  of  this  work,  investigations  have  been 
inaugurated  having  for  their  object  the  securing  of  information  on 
croM  which  are  ciutivated  more  or  less  intensively  in  various  parts  of 
the  United  States.     Special  attention  has  been  given  to  the  cultivation 
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of  plants  under  glass  and  the  elucidation  of  problems  haying  a  oear- 
ing  on  this  important  industry.  The  Experimental  Garden  is  one  of 
the  oldest  branches  of  the  Department,  and  since  this  work  was  inau- 
gurated a  great  many  valuable  plants  have  been  accumulated.  These 
have  not  been  made  as  available  for  study  as  they  might  be,  and  for 
this  reason  plans  have  been  put  in  operation  whereby  the  various  collec- 
tions on  the  grounds  and  in  the  greenhouses  will  be  brought  together, 
properly  labeled,  and  made  useful  for  visitors  and  others  who  wish  to 
stuay  them. 

A  special  feature  of  this  work  will  be  the  development  on  the  grounds 
of  gardens  of  economic  plants.  It  is  planned  to  bring  together  a  con- 
siderable number  of  the  various  native  plants  of  the  Eastern  United 
States  for  the  purpose  of  showing  the  possibilities  of  utilizing  these 
plants  in  the  simple  decoration  of  the  home  and  of  schools.  It  is  also 
planned  to  develop  various  collections  of  economic  plants,  such  as  drug 
and  medicinal  plants,  and  plants  used  in  the  arts  and  for  numerous  other 
purposes.  As  a  further  line  of  work  for  this  branch  of  the  Depart- 
mentj  plans  have  been  put  in  operation  for  securing  and  distributing 
seedling  trees  which  have  more  or  less  historic  interest.  There  are 
many  historic  trees  in  the  vicinity  of  Washington  and  in  the  country 
at  large,  and  it  is  believed  that  much  good  can  be  done  toward  arousing 
an  interest  in  tree  planting  by  distributing  a  limited  number  of  these 
trees  under  proper  direction.  The  seedlings,  when  grown,  wiD  be  sent 
to  schools  in  various  parts  of  the  country,  and  there  will  accompany 
each  tree  a  concise  statement  setting  forth  the  historic  events  connected 
with  the  tree  itself  and  the  growing  of  the  seedling.  The  primary 
object  is  to  keep  alive  patriotism  and  to  encourage  a  love  for  nature 
and  a  love  for  home  ana  the  habit  of  tree  planting. 

THE  ARLINGTON  FARM. 

The  work  on  the  Arlington  Farm  during  the  past  year  has  been 
greatly  increased.  A  considerable  portion  of  the  land  has  been 
drained,  and  during  the  year  a  thorough  survey  was  made  and  the 
ground  was  platted,  so  that  it  was  found  practicable  to  begin  the  real 
work  of  experi  mentation.  This  farm,  previous  to  its  acquisition  by  the 
Department,  was  used  for  manjr  years  as  a  grazing  area  for  horses 
and  mules  not  in  service,  belonging  to  the  War  Department.  In  gen- 
eral it  was  fairly  well  covered  wifli  blue-grass  sod,  but  many  shrubs 
and  trees  had  grown  up  to  interfere  with  cultivation.  The  trees  and 
shrubs  were  removed,  the  sod  plowed  and  put  into  condition  for  the 
reception  of  cowpeas  or  buckwheat,  according  to  the  condition  of  the 
area,  and  the  work  was  completed.  About  40  acres  of  the  land  which 
in  1901  were  planted  in  cowpeas  were  this  year  devoted  to  plat  work. 
The  plats  are  uniformly  one-twentieth  of  an  acre  in  area.  Some  4 
acres  of  such  plats  are  devoted  to  nursery  purposes,  including  seed- 
ling forest  trees,  while  the  rest  is  given  over  to  experiments  with  veg- 
etables, plant-breeding  experiments,  experiments  conducted  by  the 
Pathologist  and  Physiologist,  Pomologist,  etc.  In  surveying  and 
platting  the  land  the  location  of  barns  and  future  buildings  was 
determined  upon,  and  a  barn  suitable  for  important  needs  is  being 
constructed  at  the  present  time.  With  the  faculties  at  hand  it  will  be 
practicable  next  season  to  inaugurate  quite  extensive  work. 

Tea  Growing  in  the  UNrrED  States. 

The  work  on  the  growing  of  American  tea  was  continued  during  the 
year  at  Pinehurst,  Summei'ville,  S.  C,  in  cooperation  with  Dr.  Charles 
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U.  Shepard.  Dr.  Shepard  now  has  at  his  place  about  100  acres  in  tea 
gardens,  and  his  factory  is  well  ecjuipped  for  carrying  on  work  on  a  com- 
mercial scale  and  for  accurate  scientific  experiments.  With  a  view  to 
brining  about  a  clear  understanding  as  to  the  relationship  of  the 
Department  to  this  work,  a  proper  form  of  agreement  has  been  pre- 

gared  and  entered  into  by  the  Department  on  the  one  hand  and  "Dr. 
hepard  on  the  other.  By  the  terms  of  this  agreement  the  Department 
is  able  to  secure  the  use  of  the  extensive  plant  of  Dr.  Shepard  for  experi- 
mental purposes,  and  will  profit  by  the  results  from  the  extensive  work 
that  he  is  carrying  on.  During  the  year  careful  attention  has  been  given 
to  methods  of  reducing  the  cost  of  the  production  of  tea  with  very 
satisfactory  results.  Improved  factory  methods  have  also  been  put 
into  operation,  with  the  result  that  better  grades  of  tea  are  now  being 
turned  out  than  ever  before.  To  aid  in  this  work,  Dr.  Shepard  has 
secured  during  the  year  the  assistance  of  an  expert  tea  taster  in  New 
York,  who  has  sampled  his  various  grades  ana  thus  made  it  practi- 
cable to  determine  not  only  the  kinds  of  teas  which  have  proved  of 
the  hijghest  quality,  but  the  eflfects  of  different  methods  of  picking  and 
handling. 

As  pointed  out  in  my  last  report,  the  yield  of  tea  in  Dr.  Shejjard's 
gardens  last  year  was  about  4,500  pouncfe,  and  this  year  there  will  be 
a>x>ut  9,000  pounds  of  marketable  tea.  Some  of  the  gardens  have 
proved  very  prolific  pnd  profitable,  while  others  have  given  very  light 
yield  of  tea,  having  poor  quality.  All  these  facts,  of  course,  will 
enable  the  Department  to  profit  in  further  exploiting  the  work.  With 
a  view  to  increasing  the  interest  in  this  crop,  a  tea  rarm  will  be  estab- 
lished in  Texas  if  suitable  land  and  cooperation  can  be  secured. 
Agents  of  the  Department  are  now  on  the  ground  looking  into  the 
question,  and  the  outlook  is  very  favorable.  Whether  or  not  tea 
Rowing  in  this  country  can  be  made  a  commercial  success  will  depend, 
m  large  measure,  upon  most  rigid  attention  to  the  details  connected 
with  the  field  and  factory  work.  It  is  not  expected  that  any  large 
profits  will  be  inade,  but  it  is  believed  that  by  proper  and  judicious 
management  sufficient  profit  will  result  to  encourage  the  planting  of 
the  crop  in  many  parts  of  the  South,  especially  where  there  is  cheap 
labor  available.  Proper  labor,  of  course,  constitutes  one  of  the  most 
important  factors  in  this  matter;  but,  fortunately,  there  are  many 
places  in  the  South  where  hands  now  idle  might  be  turned  to  some 
use  in  this  direction. 

Congressional  Seed  Distribution. 

In  my  last  report  attention  was  called  to  the  fact  that  the  distribu- 
tion of  seeds  was  required  by  an  act  very  specific  in  its  terms,  and 
that  it  was  my  wish  to  carry  out  the  will  of  Congress  in  a  way  that 
would  result  in  the  most  good  to  the  country.  During  the  year  rapid 
advancement  has  been  made  in  the  matter  of  improving  all  of  tnis 
work,  and  it  is  gratifying  to  announce  that  under  uxe  system  which  is 
being  put  into  operation  little  or  no  friction  has  resulted.  The  Con- 
gressional distribution  for  1901-2  was  the  largest  in  the  history  of 
uie  Department,  yet  notwithstanding  this  fact  all  the  seed  went  out 
on  time.  With  a  view  to  increasing  the  value  of  the  work,  particular 
attention  was  given  to  the  distribution  of  forage-crop  seed,  cotton 
seed,  tobacco  seed,  and  seed  of  other  special  crops.  In  each  case  an 
expert  was  put  in  charge  of  a  particular  crop  and  was  responsible  for 
securing  new,  rare,  or  little  known  varieties,  and  the  distribution  of 
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each  variety  in  a  locality  where  it  seemed  likely  that  benefit  would 
result  from  its  use.  Very  encouraging*  reports  have  been  received  as 
a  result  of  this  work,  especially  in  the  matter  of  cotton  distribution, 
where  a  special  eflFort  was  put  forth  to  secure  new  varieties  or  varie- 
ties which  were  known  to  nave  value  locally,  but  which  had  not  been 
generally  distributed.  With  a  view  to  still  further  increasing  the 
efficiency  of  the  seed  work,  a  number  of  new  plans  have  been  put  into 
operation  during  the  year. 

The  method  of  securing  seed  through  a  contractor  has  been  aban- 
doned, as  it  was  never  satisfactory,  offering  opportunity  for  inferior 
service,  and,  besides,  working  a  hardship  on  the  seed,  trade  of  the 
country — something  the  Department  has  no  desire  to  continue.  Under 
the  new  system  the  Department  secures  its  own  seed  in  the  open 
market,  and  contracts  only  for  the  purely  mechanical  features  of  the 
work,  such  as  the  packetinj^  of  the  seed  and  the  mailing  of  the  ^<ame. 
With  a  view  to  making  this  work  of  more  value  to  the  country  and 
encouraging  the  legitimate  seed  trade,  plans  have  been  inaugurated 
whereby  the  Department  will  gradually  substitute  new  or  little-known 
seeds,  such  as  specialties  or  novelties,  for  the  more  common  soils  here- 
tofore distributed.  Seedsmen  are  now  cooperating  with  the  Depait- 
ment  in  furnishing  these  specialties  and  novelties,  and  the  Department 
will  distribute  them  possibly  only  one  year,  dropping  them  then  and 
allowing  the  demand,  if  demand  there  be,  to  be  met  by  the  regular 
trade.  Particular  attention  will  be  given  in  all  this  work  to  the  dk- 
tribution  of  special  crops,  such  as  forage,  tobacco,  cotton,  sugar  beet, 
cereals,  etc.  In  the  handling  of  these  special  seeds  and  plants  the 
work  of  the  plant-breeding  laboratories  will  be  utilized,  and  the  require- 
ments of  dinerent  sections  of  the  country  will  receive  careful  consid- 
eration, so  that  crops  will  be  selected  to  meet  the  needs  and  require- 
ments of  the  districts  into  which  they  may  be  sent. 

Fo-dEiGN  Seed  and  Pi^nt  Introduction. 

During  the  year  the  Department  pushed  forward  the  lines  of  work 
on  introduction  of  foreign  seeds  and  plants  as  rapidly  as  the  means 
at  hand  would  permit.  In  carrying  on  this  work  the  various  bi*anches 
of  the  Bureau  have  contributed  to  the  expert  knowledge  to  be  applied 
to  the  best  handling  of  the  crops. 

-  Agents  have  been  sent  to  the  Orient  with  a  view  to  securing  infor- 
mation on  crops  particularly  adapted  to  the  South.  Rice  has  received 
special  attention,  and  in  addition  the  question  of  foiuge  crops  suitable 
for  this  region  was  also  kept  constantly  in  mind.  An  agent  visited 
India,  China,  and  Japan,  and  secured  many  valuable  introductions  in 
the  way  of  seeds  and  plants  which  will  be  useful  in  building  up  new 
industries.  This  work  has  been  greatl}'^  aided  by  the  generosity  of 
Hon.  Barbour  Lathrop,  who,  at  his  own  expense,  has  carried  on 
extensive  agricultural  explorations  during  the  year,  assisted  by  Mr. 
David  G.  Fairchild,  an  agricultural  explorer  of  this  Department 
Mr.  Lathrop  has  secured  and  forwarded  to  this  country  a  number  of 
valuable  plants,  which  are  being  handled  bv  the  Department's  agents 
and  by  private  individuals,  to  whom  such  plants  have  been  sent  mrect 
by  Mr.  Lathrop.  Particular  attention  was  given  to  the  introduction 
of  the  bamboo,  which  it  is  believed  will  prove  u,  promising  crop  in 
sections  of  the  West  and  South,  where  this  plant  is  nardy. 

In  former  reports  attention  was  called  to  the  efforts  of  the  Depart- 
ment in  establisning  date  growing  as  an  industry  in  this  country.     Con- 
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siderable  advance  has  been  made  in  this  direction  during  the  past  year, 
a  large  shipment  of  young  date  trees  having  been  received  irom  Mr. 
Lathrop.  They  were  planted  in  the  large  cooi)erative  date  orchard 
established  by  the  Department  in  Arizona.  This  orchard  now  com- 
prises about  11  acres  and  contains  580  imported  trees,  besides  80 
native  seedlings.  Another  important  introduction  during  the  year 
through  Mr.  Liathrop's  efforts  is  the  Egyptian  or  berseem  clover, 
which  is  very  valuable  for  certain  portions  of  the  country  as  a  soil 
reclaimer  and  enricher  and  as  a  forage  plant.  The  continued  fertility 
of  portions  of  the  Nile  Valley  which  are  annually  overflowed  is  largely 
due  to  the  nitrogen-gathering  properties  of  this  plant 

Agents  have  also  been  sent  to  Algeria,  E^ypt,  and  other  parts  of 
Africa  for  the  purpose  of  studying  the  irrigated  crops  of  these 
regions,  and  also  the  crops  which  are  particularly  adapted  to  alkali 
soils.  These  agents  have  secured  many  valuable  facts  which  will  aid 
the  Department  in  its  extensive  studies  of  the  plants  of  our  own  arid 
and  semiarid  regions.  With  a  view  to  securing  additional  forage  crops 
and  cereals  from  Russia  and  adjacent  countries,  an  agent  was  sent  to 
those  regions  in  the  early  part  of  the  year.  The  securing  of  forage 
crops,  particularly  the  various  kinds  of  Turkestan  alfalfa,  was  the 
primary  object  of  this  visit;  although  some  attention  was  given  to 
obtaining  varieties  of  fruits  and  cereals  adapted  to  the  dry  regions  of 
the  Northwest. 

MACARONI  WHEAT. 

The  importance  of  the  introduction  and  establishment  of  macaroni 
wheat  in  the  United  States,  to  which  attention  was  directed  in  my  last 
report,  has  been  amply  demonstrated  by  the  results  of  the  past  year. 
We  estimate  that  about  2,000,000  bushels  have  been  harvestea  this 
season,  but  this  will  not  meet  the  demand  for  it  coming  from  all  auar- 
ters.  New  mills  are  beingf  built  to  ^rind  it  and  old  mills  have  been 
modified  in  order  to  handle  it,  and  it  now  has  its  definite  grade  like 
other  wheats  in  the  Northwestern  markets.  It  yields  from  one-third 
to  one-half  more  than  the  other  standard  wheats  in  the  same  locality 
throughout  the  Great  Plains  region.  Furthermore,  it  extends  the  wheat 
area  much  farther  westward  over  districts  of  great  extent,  where  it 
was  not  considered  possible  to  grow  wheat  before,  owing  to  light 
rainfall.  The  macaroni  made  from  this  wheat  is  pronounced  by 
experts  to  be  equal,  if  not  superior,  to  the  imported  product,  so  that 
the  success  of  this  industry  is  assured. 

WINTER  WHEAT   INTRODUCTION. 

The  results  of  the  past  year  indicate  that  the  winter  wheats  intro- 
duced and  tested  by  tne  Department  are  likely  toprove  of  as  great,  if 
not  greater,  value  than  the  macaroni  wheats.  Four  or  five  varieties 
obtained' from  east  and  south  Russia  are  much  more  hard^  than  any 
varieties  now  grown  in  this  country,  and  will  extend  the  winter  wheat 
area  several  hundred  miles  north  and  some  distance  farther  west  than 
at  present.  This  means  an  increase  of  6  to  10  bushels  per  acre  over 
the  standard  spring  wheats  now  grown  in  the  same  localities. 

Quite  valuaole  results  have  also  been  secured  in  the  introduction  of 
Swedish  oats,  proso  or  broom-corn  millet,  malakhof,  sugar  com,  and 
a  number  of  other  Russian  crops.  There  has  been  rapid  advancement 
daring  the  year  in  the  rice-growing  industry,  largely  through  the 
efforts  of  the  Department  in  the  introduction  of  new  forms  and  the 
obtaining  of  information  from  abroad  bearing  on  the  methods  of 
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handling  the  crop  and  preparing  it  for  market.  Particular  iniprove- 
ment  has  been  made  in  the  rice-growing  regions  of  Texas  and  Louisi- 
ana, where  the  work  of  the  Department  has  yielded  the  most  striking 
results.  In  former  reports  attention  has  been  called  to  the  great 
value  of  this  work  to  the  two  States  named,  and  such  has  been  its 
development  that  at  the  present  time  the  rice  production  in  this  coun- 
try about  equals  the  demand. 

The  Jordan  almond  is  another  successful  introduction  during  the 
year.  There  are  about  6,500,000  pounds  of  almonds  grown  in  Call- 
fornia,  but  many  pounds  are  still  imported  from  Spain  for  the  reason 
that  the  California  nut  is  not  equal  to  the  best  imported  kind,  known 
as  the  Jordan.  During  theyear  buds  and  scions  of  this  variet}'  have 
been  secured  and  sent  to  CJalifornia,  and  it  is  certain  that  in  a  few 
years  California-grown  Jordan  almonds  will  be  on  the  market. 

A  special  effort  was  put  forth  during  the  year  to  secure  alkali- 
resistant  crops,  particularly  alfalfas  and  cottons.  .Seed  of  the  Turke- 
stan alfalfa  has  been  obtained  and  is  now  on  the  way  to  this  country, 
and  will  be  distributed,  under  proper  direction,  during  the  year. 
Seed,  also,  of  a  number  of  alkali-resistant  cottons  has  been  obtained 
in  Algeria  and  Egypt,  and  steps  are  being  taken  to  place  these  seeds 
where  the  conditions  are  such  as  to  make  their  success  a  valuable 
adjunct  to  certain  parts  of  our  Western  country. 

As  a  means  of  further  systematizing  all  of  the  work  connected  with 
the  distribution  of  seeds  and  plants  by  the  Department,  and  the  intro- 
duction of  the  same  from  foreign  countries,  plans  are  being  perfected 
for  establishing  in  a  number  oi  places  in  the  country  testing  gardens, 
which  will  enable  the  Department  to  work  out  a  number  of  important 
problems  connected  with  these  investigations.  It  has  been  found  by 
experience  that  the  promiscuous  dissemination  of  seeds,  many  of  which 
arc  often  of  great  value,  does  not  give  in  all  cases  satisfactory  results. 
It  is  highly  important  in  all  such  cases  to  be  able  to  determine  defi- 
nitely where  such  plants  and  seeds  are  likely  to  prove  most  successful. 
After  this  is  known  it  is  still  necessary  to  convince  farmers  or  fruit 
growers  of  the  feasibility  of  growing  the  particular  crop.  Even  then 
the  work  is  not  finished,  for  although  the  crop  may  be  grown  readily, 
the  question  of  a  market  must  be  considered. 

Suitable  testing  gardens,  conducted  possibly  in  cooperation  with 
some  of  the  experiment  stations,  but  under  the  direct  control  of  the 
Department,  will  be  of  great  value  in  further  continuation  of  this 
work.  Such  ^rdens  may  be  used  for  the  purpose  of  standardizing 
the  various  varieties  of  vegetables  now  being  offered  by  the  seedsmen 
throughout  the  country.  There  is  at  present  a  great  deal  of  confusion 
regarding  varieties  of  vegetables,  and  while  the  work  of  breeding  is 
growing  apace  it  will  be  well  worth  while  to  fix  the  types  of  varieties 
and  disseminate  better  strains  of  standard  sorts.  If  tne  Department 
would  set  a  high  standard  in  this  matter  it  would  probably  result  in  a 

great  diminution  of  the  indiscriminate  renaming  of  varieties  and  in 
i(  introduction  of  such  as  are  new  only  in  some  slight  respect.  It  is 
obvious  that  work  of  this  kind  to  be  of  the  greatest  value  must  be  con- 
ducted under  very  careful  conditions  and  be  carried  on  in  a  sufficient 
number  of  regions  to  get  results  which  will  be  of  real  value. 

BT7BEAT7  OF  FOBESTBT. 

On  July  1, 1901,  the  Division  of  Forestry  became  a  bureau.  It  has 
therefore  completed  its  first  year  under  the  new  form  of  organization. 
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The  results  obtained  have  ampl^  justified  the  change  and  the  increased 
appropriation  which  accompanied  it.  Interest  in  forestry  and  a  per- 
ception of  its  possibilities  as  the  means  of  making  productive  a  great 
national  resource  have  developed  so  swiftly  in  the  United  States  that 
the  discrepancy  between  the  capacity  for  public  service  of  this  branch 
of  the  Department  of  Agriculture  and  its  opportunities  was  never  so 
great  as  it  is  now. 

During  the  past  year  the  Bureau  of  Forestry  has  notablv  increased 
llio  store  of  knowledge  on  which  all  forestry  depends,  ana  has  made 
large  gains  in  introducing  practical  management  of  forests,  both  of 
public  and  private  ownersnip.  Its  field  work  has  engaged  162  men, 
and  has  been  carried  on  in  42  States  and  Territories. 

The  forest  work  of  the  Department  of  Agriculture  has  hitherto  pro- 
ceeded as  rapidly  as  the  scanty  means  of  forest  education  would  supply 
men,  and  its  gfrowth  has  been  normal  and  safe.  In  view  of  the  greater 
product  of  the  forest  schools  and  the  immensely  growing  demand  upon 
its  services  it  might  hereafter  safely  increase  its  rate  of  progress.  To 
check  the  growth  of  the  Bureau  of  Forestry  at  this  time  will  likewise 
check  the  spread  of  public  sentiment  in  favor  of  forest  protection.  It 
will  dull  toe  desire  of  forest  owners,  applicants  to  tne  Bureau  for 
assistance,  some  of  whom  have  already  waited  for  their  turn  until  their 
patience  is  almost  exhausted.  It  will  dampen  the  willingness  of  young 
men  of  the  right  stamp  to  make  forestry  their  profession,  because  they 
look  forward  with  practical  unanimity  to  the  Government  service.  A 
single  frost  which  would  pass  over  a  mature  tree  without  effect  will 
often  injure  and  retard  for  y^ears  the  growth  of  a  healthy  seedling.  I 
conceive  the  Bureau  of  Forestry  to  be  in  precisely  that  situation. 

Obganizatign  of  the  Bureau. 

The  work  of  the  Bureau  of  Forestry  is  organized  along  four  lines: 
Forest  management,  forest  investigation,  records,  and  tree  planting. 

Forest  Management. 

The  Bureau  of  Forestry  exists  to  secure  the  best  management  of 
the  forests  of  the  United  States  in  the  interests  of  the  whole  people. 
This  involves  not  only  the  development  of  a  science  of  American 
forestrv,  but  also  the  general  introduction  of  conservative  methods 
in  handling  forests  of  private  ownership. 

The  Division  of  Forestry  offered  in  October,  1898,  to  give  advice 
and  assistance  to  forest  owners  desirous  of  introducing  conservative 
management.  The  response  to  this  offer  was  immediate,  and  has 
grown  steadily  in  volume.  During  the  last  fiscal  year  37  applications 
were  received,  asking  advice  for  the  management  of  nearly  2,000,000 
acres  of  forest  lands.  Altogether  the  advice  of  the  Bureau  has  been 
asked,  since  its  offer  in  October,  1898,  on  4,709,124  acres. 

The  working  plans  of  the  past  ^ear  are  in  the  nature  of  solutions 
of  seven  typical  and  widely  aiffering  forest  problems.  These  prob- 
lems are: 

Management  of  a  Southern  AppaJacbian  forest,  containing  a  great 
variety  of  trees,  mainly  bardwooas,  in  a  somewhat  inaccessible  region, 
where  only  the  most  valuable  species  can  be  lumbered  at  a  profit  and 
where  special  measures  are  necessary  to  assist  their  reproduction  and 
to  prevent  the  progressive  deterioration  of  the  forest  as  the  best  woods 
are  cut  out  Fire  protection,  at  a  cost  which  is  not  prohibitive  from 
a  business  standpoint,  forms  one  of  the  important  questions  involved. 
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The  tiuct  studied  has  an  area  of  110,000  acres,  and  lies  in  Polk  and 
Monroe  counties,  Tenn. 

Management,  in  conjunction  with  coal  mining,  of  a  tract  of  mixed 
softwoods  and  hardwoods,  containing  60,000  acres,  in  Scott,  Camp- 
bell, and  Anderson  counties,  Tenn.  Silviculture,  contract  lumbering, 
ti-ansportation,  and  protection  from  fire  are  the  more  important  points 
studied. 

Management  of  60,000  acres  in  Beaufort  and  Hampton  counties, 
S.  C,  on  which  the  most  important  commercial  species  is  Longleaf 
Pine.  Fire,  lumbering,  and  turpentine  orcharding  have  seriously 
injured  the  forest,  and  the  consideration  of  first  impoitance  is  a  method 
of  treatment  which  shall  restore  it  to  full  productiveness  while  yield- 
ing a  fair  return  on  the  value  of  the  land.  The  conditions  are  typical 
of  much  of  the  Southern  Pine  Belt. 

Management  of  10,000  acres  of  fine  hardwoods  on  Grand  Island, 
Michigan,  with  an  accessible  market,  a  high  price  obtainable  for  the 
product,  and  consequently  an  exceptionally  good  opportunity  for  pAy- 
mg  forestry. 

Management  of  15,000  acres  in  Herkimer  County,  N.  Y.,  com- 
posed equally  of  cut-over  and  virgin  forest.  The  most  important 
timber  tree  is  here,  as  generally  in  the  Adirondack  region.  Red  Spruce, 
and  the  chief  object  of  the  working  plan  was  to  provide  for  the  repro- 
duction of  this  species  and  to  suggest  such  changes  in  present  methods 
of  lumbering  as  will  give  immeaiate  and  good  returns  from  the  forest 
and  at  the  same  time  will  insure  a  profitable  future  yield. 

A  somewhat  similar  problem,  but  in  a  different  locality,  was  that 
presented  by  a  tract  of  276,000  acres  in  northwestern  Mame.  Field 
work  was  completed  during  the  year  on  150,000  acres  of  this  tract, 
timbered  mainly  with  Red  Spruce  and  Balsam,  of  which  the  formcfr, 
as  commercially  the  more  valuable  of  the  two,  should  be  favored  as 
the  source  of  subsequent  crops. 

The  last  tract  on  which  field  work  was  completed  during  the  year 
was  one  of  16,000  acres  near  Arden,  N.  Y.  The  forest  consists  of 
second-growth  hardwood  and  is  for  the  most  part  in  poor  condition. 
The  working  plan  advises  a  system  of  thinnings  by  which  the  condi- 
tion of  the  forest  will  be  improved  and  which  will  at  the  same  time 
yield  good  returns  in  firewood. 

The  total  forest  area  now  under  management  in  accordance  with 
working  plans  prepared  by  the  Bureau  ot  Forestry  is  372,468  acres. 
Material  for  a  number  of  new  working  plans  is  now  being  gathered. 
Especially  notable  is  the  plan  in  preparation  for  a  tract  in  southeastern 
Texas  which  comprises  an  area  of  1,260,000  acres  and  is  the  largest 
private  holding  or  timber  land  in  the  United  States. 

By  request  of  the  Secretary  of  the  Interior  for  advice  in  the  man- 
agement of  the  national  forest  reserves,  which  now  include  60,162,525 
acres,  the  Bureau  of  Forestry  became  the  official  adviser  for  these 
reserves  in  matters  of  forest  policy.  The  making  of  working  plans 
for  the  reserves  has  continuea  during  the  year.  Field  studies  nave 
been  carried  on  in  the  Prescott,  the  Priest  River,  and  the  Big  Horn 
reserves,  and  a  preliminary  examination  was  made  of  the  San  Fran- 
cisco Mountains  Reserve.  A  similar  request  from  the  Secretary  of 
War,  made  during  the  last  fiscal  year,  has  placed  the  Bureau  in  the 
same  relation  toward  the  military  wood  and  timberreservations,  eight 
in  number,  with  an  area  of  117,468  acres.     Of  these,  that  at  West 
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Point,  containing  2,000  acres,  has  been  examined,  and  a  working  plan 
for  it8  management  will  soon  be  prepared. 

In  accordance  with  the  request  of  the  Secretary  of  the  Interior,  an 
examination  has  been  made  of  the  forest  lands  within  the  Lac  Court 
d'Oreilles,  the  Bad  River,  and  the  Menominee  Indian  reservations,  in 
Wisconsin,  in  order  to  recommend  measures  for  the  conservative  lum- 
l)ering  of  the  timber  they  contain. 

Forest  Investigation. 

The  studies  of  commercial  trees  made  during  the  past  year  mclude 
White  Pine,  Bed  Pine,  White  Oak,  Scarlet  Oak,  Red  Oak,  and  Aspen, 
in  Michigan;  Sugar  Pine  in  California;  Balsam  in  Maine;  White  Oak 
and  Chestnut  Oak  in  Tennessee,  Kentucky,  and  Missouri;  Western 
Yellow  Pine  in  Arizona,  and  Lodgepole  Pine  in  Wyoming  and  Mon- 
tana. Previous  studies  of  the  D3ngleaf  and  Loblolly  pines,  of  the 
Sierra  Big  Tree  of  California,  and  of  the  Bristle-cone  Fir  in  southern 
California  were  completed  and  reports  prepared  on  Western  Hemlock 
and  the  Pacific  Coast  Redwood. 

Studies  of  the  growth  and  possibilities  of  New  England  second- 

growth  hardwoods  were  carried  on,  and  an  investigation  was  begun  of 
le  distribution  and  the  conditions  necessary  to  the  best  development 
of  the  trees  comprising  the  eastern  Missouri  and  Arkansas  swamp 
forests. 

Studies  of  the  forest  and  its  industrial  relations  were  niade  in  the 
States  of  Michigan,  Kentucky,  Ohio,  Texas,  New  Mexico,  Arizona, 
South  Dakota,  Wyoming,  Montana,  California,  and  Iowa.  Some  of 
the  questions  involved  were  the  present  and  future  timber  supply, 
forest  fires,  and  the  relation  of  the  forest  to  stream  flow,  irrigation, 
and  grazing. 

Descriptive  studies  were  conducted  in  cooperation  with  the  United 
States  Geological  Survey  of  about  3,000,000  acres  of  the  Sierra  For- 
est Reserve  and  of  the  region  in  the  Southern  Appalachians,  within 
which  it  is  proposed  to  esteblish  a  national  forest  reserve. 

In  cooperation  with  the  Bureau  of  Chemistry,  investigations  have 
been  undertaken  of  native  tan  extracts  and  their  compamtive  values  in 
tanning,  of  Philippine  gum  products,  and  of  possible  additions  to  the 
present  list  of  native  woods  suitable  for  the  production  of  paper  pulp. 

A  cooperative  study  of  insects  which  injure  the  forest  was  begun 
with  the  Division  of  Entomology. 

It  is  highly  gratifying  that  the  efforts  which  the  Bureau  has  been 
making  to  discover  a  less  injurious  method  of  turpentine  orcharding 
than  that  hitherto  employed,  and  to  which  I  made  reference  in  my  last 
report,  have  been  successful,  and  that  the  way  is  apparently  open  for 
the  general  introduction  of  an  improved  method  which  will  be  of  nota- 
ble value  in  maintaining  the  source  of  the  turpentine  industry.     • 

Tests  of  the  durability  of  treated  and  untreated  construction  timber 
and  railroad  ties  have  been  continued,  in  cooperation  with  the  Bureau 
of  Plant  Industry.  The  enthusiastic  assistance  which  has  been  received 
from  railroad  companies  has  demonstrated  their  appreciation  of  this 
valuable  work. 

In  cooperation  with  the  Bureau  of  Chemistry,  and  as  the  result  of  a 
widesprcaid  and  urgent  demand,  the  Bureau  of  Forestry  has  taken  up 
the  series  of  tests  to  determine  the  strength  of  the  principal  mer- 
chantable timbers  of  the  United  States,  which  were  aiscontinued  in 
1896. 
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Rboords. 

The  enlargement  of  the  Bureau's  quarters,  which  took  [)lace  during 
the  year,  made  possible  for  the  first  time  tne  proper  equipment  of  a 
library  and  the  transference  thither  of  the  entire  collection  of  forest 
literature  from  the  Department  library.  This  has  given  the  Bureau 
a  large,  easily  accessible  working  and  reference  library.  The  photo- 
graphic collection  now  numl^ers  over  6,000  prints,  and  a  well-equipped 
photographic  laboratory  has  been  installed. 

Tree  Planting. 

The  work  of  the  Bureau  in  tree  planting  for  the  last  year  has  been 
chiefly  notable  in  the  conspicuous  progress  made  in  extending  coopjer- 
ative  planting,  in  the  creation  of  the  first  reserves  for  forest  planting 
on  Government  lands  in  a  region  that  is  now  unproductive  of  timber, 
and  in  the  successful  initiation  of  measures  to  control,  by  means  of 
planted  forests,  the  shifting  sand  dunes  on  both  the  Atlantic  and  the 
Pacific  coasts. 

In  tree  planting  as  in  forest  management  the  Bureau  has  sought,  &b 
the  only  method  by  which  the  desired  end  could  be  attained  on  a  oroad 
scale,  to  enlist  the  interest  of  the  private  landowner.  Circular  No. 
22,  issued  July  8, 1899,  oflfers  cooperation  in  the  work  of  planting"  for- 
ests similar  to  that  previously  made  for  forest  management.  Up  to 
the  close  of  the  last  nscal  year  262  applications  for  assistance  had  been 
received,  nearly  200,000  acres  had  been  examined,  and  224  planting 
plans,  covering  about  6,400  acres,  had  been  made.  Of  these,  61  plans 
for  about  3,400  acres  were  made  during  the  past  fiscal  year,  and  83,697 
acres  were  examined. 

These  figures,  however,  by  no  means  cover  the  actual  accomplish- 
ment of  the  Bureau  in  introducing  forest  plantations  on  private  lands. 
The  plans  made  are  for  172  localities,  in  29  States  ana  Territories. 
Not  only  does  the  example  set  by  each  plantation  made  affect  the 
whole  neighborhood,  but  there  has  also  been  in  many  cases  a  public 
agitation  of  the  question  of  tree  planting,  with  local  meetings  addressed 
by  the  agents  of  the  Bureau.  Extensive  planting  on  other  land  than 
that  for  which  plans  were  made  has  frequently  followed.  Plantations 
of  this  kind  will  be  of  very  considerable  economic  value  in  many  States 
of  the  Middle  West  by  furnishing  local  supplies  of  firewood,  fencing, 
telegraph  poles,  and  railroad  ties,  besides  providing  wind-breaks  and 
other  protection. 

The  success  of  economic  tree  planting  in  many  scantily  timbered  or 
treeless  regions  of  the  Middle  West  is  now  assured.  This  means 
enhanced  prosperit}^  for  these  regions.  A  local  timber  supply  is  a 
matter  of  decided  importance  to  the  farmer,  who  needs  cheap  luel  and 
fencing.  As  a  result  of  the  Bureau's  work,  thriving  plantations  now 
exist  in  the  Dakotas,  Nebraska,  Kansas,  and  Oklahoma,  as  well  as  in 
the  older  States  of  Iowa,  Illinois,  and  Indiana. 

In  New  England  particular  attention  has  been  given  to  the  possi- 
bility of  profitably  planting  cheap  land  with  white  pine.  The  supply 
of  this  highly  useful  timber  tree  has  been  greatly  diminished  in  the 
Eastern  States.  If  it  can  be  brought  back  as  a  paying  forest  tree 
under  management,  the  benefit  will  be  one  in  which  Doth  the  landowner 
and  the  timber-consuming  public  will  share.  So  encouraging  has  been 
the  outcome  of  the  examination  of  this  question  by  the  Bureau  that 
many  owners  of  denuded  lands  are  restocldng  them  with  white  pine. 
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The  Proposed  Appai.aghian  Forest  Reserve. 

In  my  report  on  the  Forests  and  Forest  Conditions  of  the  Southern 
Appalachian  Mountain  region,  which  has  been  printed  along  with  your 
message  to  Congress  on  this  subject,  of  December  19, 1901, 1  discussed 
briefly  the  rapid  rate  at  which  the  forests  on  these  mountain  slopes 
were  being  removed,  and  the  extent  to  which  the  resulting  floods  were 
destroying  agricultural  lands  and  other  property  along  the  streams 
rising  in  tnat  region.  In  that  report  I  stated  that  the  damages  result- 
ing from  these  floods  during  the  year  (1901)  *' approximated  $10,000,000, 
a  sum  sufficient  to  purchase  the  eatire  area  reconmiended  for  the  pro- 
posed reserve." 

Subsequent  examinations  have  shown  that  during  the  few  months 
following  the  d&te  of  that  report  the  flood  damages  on  these  streams, 
extending  across  eight  different  States,  aggregated  $8,000,000,  making 
a  total  of  $18,000,0*00  during  the  twelve  months  ending  in  April,  1902. 
These  examinations  also  show,  as  additional  results  of  uie  deforestation 
of  these  mountain  slopes,  (1)  that  the  water  powers  along  these  streams, 
which  have  an  aggregate  annual  value  of  $20,000,000  as  a  basis  for 
manufacturing  enterprises,  are  bein^  gradually  but  certainly  destroyed 
through  the  increasing  irregularitv  m  the  flow  of  the  streams;  (2)  that 
the  soils  which  are  being  washed  down  from  these  mountain  slopes  are 
rendering  annually  less  navigable  the  Ohio,  the  Tennessee,  the  Missis- 
sippi, and  other  nvers  of  these  Southeastern  States;  and  (3)  that  the 
rate  of  land  erosion  on  these  mountain  slopes  from  which  the  forest 
cover  has  been  removed  is  now  as  great  in  a  single  vear  as  it  was  dur- 
ing ten  centuries  while  these  slopes  were  covered  with  primeval  forests. 

A  bill  providing  for  the  establishment  of  the  forest  reserve  recom- 
mended in  my  report  is  now  pending  before  Congress.  With  an 
increased  realization  of  the  importance  of  this  measure  I  reproduce 
here  the  concluding  paragraph  of  that  report: 

The  preservation  of  the  forests,  of  the  streams,  and  of  the  agricultural  interests 
here  described  can  be  successfully  accomplished  only  by  the  purchase  and  creation 
of  a  national  forest  reserve.  The  States  of  the  southern  Appalachian  region  own 
UtUe  or  no  land,  and  their  revenues  are  inadequate  to  carry  out  this  plan.  Federal 
action  is  obviously  necessary,  is  fully  justified  by  reasons  of  public  necessity,  and 
may  be  expected  to  have  most  fortunate  results. 

BUBEATJ  OF  SOIIiS. 

The  organization  and  work  of  the  Bureau  of  Soils  has  been  essen- 
tially  along  the  same  lines  as  heretofore,  with  the  addition  of  an  impor- 
tant line  of  work  in  the  division  of  soil  management.  Attention  has 
been  given,  as  heretofore,  to  the  administrative  work,  the  soil  survey, 
tiie  tobacco  investigations,  drainage  investigations,  and  the  labomto- 
ries  maintained  in  suppoi*t  of  these  several  lines  of  field  work.  The 
wisdom  of  Congressional  action  in  converting  the  Division  into  a 
Bureau  and  increasing  the  appropriation  has  been  shown  in  the  amount 
of  work  done  and  in  the  appreciation  of  this  work  from  various  sources. 
The  soil  survey,  particularly,  has  been  greatly  extended,  and  the  divi- 
sion of  soil  management,  although  merely  started  during  the  year, 
gives  promise  of  some  more  important  results  than  have  been  achieved 
m  soil  investigations  for  some  time  past.  Prof.  Franklin  H.  King, 
formerly  professor  of  agricultural  physics  at  the  University  of  Wis- 
consin, has  taken  charge  of  this  line  or  field  work.  He  is  considered 
peculiarly  fitted  for  this  place,  and  his  appointment  has  been  very 
generally  commended. 
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During  the  year  Mr.  M.  L.  Floyd,  the  tobacco  expert  who  had  done 
so  much  to  make  successful  the  tobacco  investigations  of  the  Bureau, 
severed  his  connection  with  the  Department  to  oecome  general  manar- 
ger  of  a  tobacco  corporation  organized  to  grow  the  slmded  Sumatra 
tobacco  in  Connecticut,  an  industry  established  by  this  Department. 
In  his  new  position  Mr.  Floyd  receives  far  greater  remuneration  for 
his  services  than  the  Department  could  aflford  to  pay,  in  view  of  the 
salaries  paid  to  others  by  the  Government. 

The  interest  in  the  work  of  the  Bureau  of  Soils  is  growing,  and  the 
demands  for  work  in  different  parts  of  the  countiy  are  increasing,  as 
evidenced  by  the  liberality  of  Uongress  in  enlarging  the  appropriation 
and  by  the  many  requests  receivea  for  the  extension  of  tne  aifferent 
lines  of  investigations.  The  Bureau  of  Soils  now  has  a  force  of  orer 
100  persons,  76  of  whom  have  had  a  scientific  training.  It  is  believed 
that  the  results  of  the  work  in  showing  the  conditions  and  resources 
of  the  soils  of  the  country  and  in  giving  the  people  precise  and  accu- 
rate knowledge  regarding  the  possibilities  of  the  soils  justifies  fully 
every  expenditure  that  has  been  made  and  every  recommendation  that 
will  be  made  for  the  further  extension  of  the  work.  With  the  fierce 
competition  for  commercial  supremacy  now  operating,  every  particle 
of  information  bearing  upon  the  natural  resources  of  the  country  which 
will  in  any  way  tend  to  increase  the  production  of  our  present  crops 
or  to  develop  new  methods  or  build  up  new  industries  is  of  the  utmost 
value,  especially  if,  as  in  this  case,  the  people  are  inspired  with  suffi- 
cient confidence  to  heed  the  advice  of  the  Department  and  to  take 
advantage  of  its  work. 

Cooperation  with  State  Institutions. 

During  the  year  this  Bureau  has  cooperated,  as  far  as  possible,  with 
State  institutions,  including  experiment  stations,  boards  of  agricul- 
ture, and  geological  surveys;  also  with  Bureaus  and  Divisioi;is  of  this 
Department,  as  well  as  with  other  Departments  of  the  Government. 
Such  cooperation  has  been  particularly  close  with  the  North  Carolina 
department  of  agriculture  and  with  the  Illinois  experiment  station, 
both  of  which  institutions  have  contributed  money  toward  the  expenses 
of  the  soil  suiTey  in  their  respective  States.  In  other  States  the 
cooperation  has  been  just  as  cordial,  but  the  institutions  have  not 
been  able  to  render  financial  assistance.  Their  advice  has  been  sought 
and  given  wherever  possible  in  arranging  for  and  in  the  carrying  on 
of  the  work,  and  the  work  has  been  done,  as  far  as  possible,  with  the 
ultimate  object  of  being  of  service  to  the  State  institutions  in  the 
prosecution  of  more  detailed  work.  The  Utah  experiment  station  has 
cooperated  in  the  line  of  drainage  investigations  and  has  contributed 
valuable  assistance  and  advice  in  the  work  that  has  been  started  at 
Salt  Lake  City.  The  Connecticut  experiment  station  and  the  Penn- 
sylvania experiment  station  have  continued  their  cooperation  in  the 
tobacco  investigations  with  credit  and  profit  to  all  of  the  institutions 
concerned. 

The  Bureau  of  Soils,  through  its  laboratories,  its  soil  survey,  and  its 
other  lines  of  investigation,  has  cooperated  with  and  has  helped  other 
Bureaus  and  Divisions  in  the  Department,  and  has  cooperated  with 
the  War  Department  in  furnishing  an  assistant  to  organize  a  soil 
survey  in  the  Philippine  Islands,  ana  in  furnishing  assistants  to  inspect 
the  soils  of  some  of  the  militar}-  posts  and  to  advise  as  to  the  treat- 
ment in  the  establishment  of  parade  grounds,  a  matter  which  is  of 
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considerable  importance,  involving  the  expenditure  of  large  sums  of 
money  where  the  natural  soils  are  not  suited  to  the  formation  of  a 
permanent  sod. 

Progress  and  Cost  of  the  Soil  Survey.. 

The  area  surveyed  and  mapped  during  the  fiscal  year  was  14,541 
square  miles,  or  9,306,240  acres,  and  the  area  previously  reported  as 
haying  been  surveyed  was  8,082  square  miles,  making  a  total  of  22,623 
square  miles,  or  14,478,720  acres.  This  work  was  carried  on  during 
the  year  in  twenty-five  States  and  Territories  and  in  Porto  Rico. 

The  following  table  shows  the  total  area  surveyed  during  the  fiscal 
year  1902,  together  with  that  previously  reported,  in  each  of  the  thirty 
States  and  Territories  in  which  the  soil  survey  work  has  been  carried 
on.  This  work  has  been  uniformly  done  on  a  scale  of  1  inch  to  the 
mile,  and  the  maps  have  been  published  or  are  ready, for  publication. 
This  table  does  not  include  any  areas  in  which  work  of  reconnoissance 
merely  has  been  done,  but  only  areas  in  which  actual  soil  surveys 
have  been  made  and  soil  maps  prepared. 

Areas  mrveyed  cmd  mapped  during  fiscal  year  ended  June  SOy  1902 y  and  the  areas  previously 

reported. 


state  or  Territory. 


Work 

during 

1902. 


Arizona 

CaUfomia... 
ColoTBdo  ... 
Connecticut. 

Oeoi!^ 

Idaho 

Ullnoiji 

Xowa 


Kentncky 

Loniciana 

Maryland 

MaamchosetUi. . 

Michigan 

MIfllmippf 

Minouri 

Montana 

New  Jersey 

New  Mexico . . . 

New  York 

North  Carol  inn. 

Ohio 

Penney  Ivania . . 

Porto  Rico 

South  Carolina. 

TennesKe 

Texas 

Utah 

ViiKinia 

Wachington 

Total 


Work 
pre-     I 
viously 
reported. 


Total. 


Acres. 

316,800 
1,378,560 

96,000 
166,800 
866,440 
255,360 
869,760 
276,480 
295,040 
211,200 
129.280 
1,895,200 

99,200 
529,920 
426,240 
107,520 

67,200 
591,120 

64,000 
313,600 
2,192,000 
627,200 
600,960 
211,200 
439,040 
350,080 
316,800 
491,520 
1,026,560 
288,640 

14,478,720 
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The  following  table  shows  the  area  surveyed  and  mapped  and  the 
cost  of  the  work  during  the  fiscal  year  ended  June  30,  1902: 

Areas  surveyed  and  mapped  and  cost  of  the  fiM  work  during  fiscal  year  ended  June  SO, 

190S.a 


State  or  Territory. 


Arizona 

California 

Do 

Do 

Colorado 

GeorglA 

Do 

Idaho 

niinois 

Do 

Do 

Iowa 

Kan»u9 

Kentucky 

Louisiana 

Maryland 

Michigan 

Mississippi 

Missouri 

Montana 

New  Jersey 

Do 

New  York 

Do 

North  Carolina. 

Do 

Do 

Do 

Ohio 

Do 

Penn.sylvania  .. 

Porto  Rico 

South  Carolina. 

Tennessee 

Texas  

Do 

Virginia 

Do 

Do 

Washington 


District. 


Ymnaarea 

Imperial  area 

Salinas  Valley 

Ventura  area 

Rockyf ord  area 

Cobb  County 

Covlnsrton  area 

Boise  area 

Clinton  County 

St  Clair  County 

Tazewell  County 

Dubuque  area 

Wichita  area 

Union  County 

Lake  Charles  area 

Harford  County 

Allegan  County 

Yazoo  area 

Howell  County 

Billings  area 

Salem  area 

Trenton  area 

Westfield  area 

Elmira  area 

Alamance  County 

Carey  area 

Craven  area 

Hickory  area 

Columbus  area 

Toledo  area jk 

Lebanon  area 

Arecibo  to  Ponce 

Abbeville  area 

Montgomery  County 

Alvin  area 

Willis  area 

Bedford  area 

Harrisonburg  area 

Prince  Edward  area 

Walla  Walla  area 


AieABor- 
veyed. 


Sq. 


mUea. 
96 
169 
S44 
240 
150 
846 
225 
899 
494 
215 
660 
482 
461 
330 
202 
418 
828 
666 
168 
105 
498 
415 
280 
280 
865 
68 
697 
500 
888 
162 

d519 
380 
686 
547 
280 
215 

d882 
542 
430 
150 


14,541 


Cost  per 

square 

mile. 


DoHan. 
4.61 
8.17 
8.42 
8.77 
4.73 
1.44 

.71 
1.81 

.88 
1.15 
1.S9 

.94 
1.94 
2.20 
3.71 
1.48 
1.44 
2.24 
L14 
4.96 
1.42 
2.28 
2.89 
2.08 
1.82 
3.11 

.96 
1.01 
1.34 

.95 
1.48 
5.02 
LOl 
1.68 
2.45 
2.70 
2.11 
1.44 
1.32 
1.82 


TotAl 

COft. 


1.83 


Doilar*. 

437.95 

585.73 

1,176.48 

«M.80 

709.90 

496.34 

150.75 

722.19 

6434.72 

l>247.25 

(>90B.50 

406.08 

894.34 

726.00 

749.42 

618.64 

1»192.32 

l,489.9r. 

191.52 

62a  80 

700.06 

925.45 

7&L40 

466.90 

^482. 80 

<>196.98 

<;6G9.12 

C50&.00 

452.92 

15&90 

768.12 

«1,665.G6 

692.86 

91&96 

686.00 

580.50 

806.02 

780. 4fi 

567.00 

273.  (V 


26, 661. 70 


a  This  includes  the  salaries  of  the  men  while  in  the  area  and  their  subsistence  expenses,  but  not 
the  cost  of  transportation  to  and  from  the  area. 
b  Of  these  amounts,  8624.95  was  spent  by  the  Illinois  experiment  station. 
oOf  these  amounts,  ^14.20  was  paid  by  North  Carolina  department  of  agriculture. 
dThe  portions  of  the.«ie  areas  surveyed  in  the  previous  fiscal  year  were  given  in  the  last  report. 
«  Of  this  amount,  |300  was  paid  by  the  Porto  Klco  experiment  station. 
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RECAPITULATION. 

Gost  of  field  work 126,561.76 

SappUes ; 868.84 

Railroad  transportation  ....' 2,766.28 

Pieparation  of  reports 12,870.17 

Total  cost  of  soil  survey 48,047.05 

Paid  by  State  organiationa 1,839.15 

Paid  by  Department  of  AgTlcultnie 41,207.90 

Area  surveyed square  miles..  14,541 

Cost  of  work  in  field '.  per  square  mile . .  f  1. 83 

Preparation  of  reports do .88 

Transportation  and  supplies do .25 

Average  cost do 2.96 

Average  cost  to  Department  of  Agriculture do 2. 81 

It  will  be  noticed  that  the  cost  of  the  work  per  square  mile  varies 
from  71  cents  in  the  Covington  area,  Georgia,  to  $5.02  for  the  work  in 
Porto  Rico.  The  average  cost  has  been  fl.83  per  square  mile,  as 
against  $2  per  square  mile  during  the  preceding  fiscal  year.  The  area 
covered  is  over  two  and  one-half  times  as  large,  and  the  work  has  cost 
17  cents  per  square  mile  less  than  laat  year.    The  variation  in  the  cost 

Ser  square  mile  is  due  in  part  to  the  character  of  the  country,  the  con- 
ition  of  tJie  roads  and  of  the  weather,  the  complexity  of  the  soils, 
the  presence  and  character  of  alkali  in  the  Western  areas,  and  the 
accuracy  of  the  base  maps  used.  The  average  cost  to  the  Depart- 
ment of  Agriculture  of  the  work  complete,  including  supplies  and 
railroad  transportation,  the  preparation  of  reports,  and  the  salaries  of 
the  men  during  the  three  winter  months,  when  the  field  work  has  prac- 
tically to  be  suspended,  has  been  f  2.81  per  square  mile,  as  against  ^3.26 
per  square  mile  last  year,  a  saving  of  45  cents  per  square  mile.  This 
saving  is  due  not  only  to  the  greater  efficiency  of  the  field  parties  by 
reason  of  their  better  training,  but  also  to  the  longer  avei*age  length  of 
the  field  season  for  each  party,  which  has  been  accomplished  by  mov- 
ing the  parties  from  place  to  place  as  the  season  advances.  It  has  been 
found  possible  to  keep  some  of  the  parties  out  during  the  winter  in 
Arizona  and  southern  California,  and  to  shift  parties  working  in  the 
Northern  States  during  the  summer  months  to  the  Southern  States 
during  the  fall.  In  this  way  the  average  length  of  the  field  season 
has  men  something  over  nine  months  per  party,  and  it  is  believed 
that  this  can  be  considerably  increased,  although  it  is  advisable  to 
have  each  party  spend  some  time  at  headquarters,  not  only  for 
the  final  revision  of  their  reports  and  maps,  but  to  get  acquainted 
with  the  office  and  laboratory  work  and  to  Keep  in  close  touch  with 
the  objects  and  purpose  of  the  soil  survey. 

THE   FIELD  FORCE. 

The  organization  of  the  field  force  has  been  carried  to  a  very  high 
state  of  efficiency.  Administratively  the  very  greatest  of  care  and 
attention  to  details  is  given,  and  the  low  cost  per  square  mile  shown 
in  the  preceding  statements  is  due  in  a  large  measure  to  the  judicious 
and  economical  management  of  the  force.  The  salaries  of  the  soil 
experts  employed  bv  9ie  Bureau  are  low  as  compared  with  those  paid 
in  other  branches  of  scientific  work.  The  average  expense  of  a  party 
of  two  men  in  the  field  for  subsistence  and  the  hire  of  a  team  averages 
about  $120  per  month,  or  $1,080  for  the  field  season  of  nine  months. 
The  parties  are  equipped  with  the  most  modern  instruments  for  the 
classification  and  survey  of  soils,  and  it  has  been  possible  to  furnish 
them  with  such  explicit  instructions  as  to  the  character  of  their  work, 
the  subjects  they  are  to  investigate,  and  the  subjects  which  are  to 
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be  discussed  in  their  report  upon  the  area  that  they  know  exactly 
what  is  to  be  done  on  entering  a  given  area  and  can  proceed  with 
their  work  with  the  minimum  of  time  for  preliminary  investigations 
or  reconnoissances.  They  are  required  to  report  to  toe  central  office 
at  least  once  each  week,  noting  the  area  surveyed,  the  new  soil  types 
established,  and  the  character  of  their  work,  and  to  send  in  from 
time  to  time  sections  of  their  map  for  criticism  and  suggestion  as 
the  work  proceeds.  It  is  required  that  each  party  shall  complete 
the  map  in  all  details  and  write  up  the  report  m  final  shape  before 
leaving  the  area.  These  reports  are  then  tvpe written,  and  a  copy 
returned  to  the  field  party  for  correction  or  for  additions  or  changes. 
The  work  of  each  party  is  thoroughly  inspected,  so  far  as  this  has  been 
possible,  in  order  to  correlate  the  new  soil  types  with  those  already 
established,  and  to  confer  with  the  men  as  to  suggestions  which  can 
be  safely  made  of  new  methods  of  cultivation  or  of  new  industries 
which  may  be  established.  As  the  work  of  the  soil  survey  assumes 
greater  proportions  this  inspection  work  becomes  more  and  more 
necessary  and  more  valuable,  and  it  is  advisable  that  a  regular 
inspection  force  should  be  established  for  the  several  districts  into 
which  the  country  may  be  divided. 

The  scale  upon  which  the  soil  maps  are  published  enables  tracts  as 
small  as  10  acres  to  be  represented,  and  wnile  there  must  always  be 
some  variation  allowed  in  each  type,  as  it  would  be  confusing  to 
show  too  much  detail  on  the  maps,  still,  where  a  type  is  represented 
by  even  a  small  tract  of  8  or  10  acres,  it  is  shown  upon  the  soil  map, 
so  that  landowners  may  rely  upon  an  accurate  classification  of  their 
soils  according  to  the  types  established. 

The  reports  describe  in  all  necessary  detail  the  characteristics  of 
the  soils  and  their  important  variations;  the  history  of  the  settlement 
and  agricultural  development  of  the  area;  the  climate,  physiography, 
and  geology;  the  agricultural  methods  in  use  and  the  agricultural 
conditions  in  the  area,  such  as  the  tenure  and  size  of  the  farms,  the 
efficiency  of  labor,  the  principal  products,  and  transportation  and 
market  facilities,  together  with  such  special  problems  as  may  be 
encountered,  such  as  nardpan,  acidity,  irrigation,  seepage  waters  and 
drainage,  alkali,  and  the  reclamation  of  swamp  or  worn-out  lands  or 
alkali  soils,  as  these  all  have  their  bearing  upon  the  commercial  use 
and  value  of  the  soils. 

RELATION  OF  THE  SOIL  SURVEY  WORK  TO  THE  EXPERIMENT  STATIONS. 

With  the  increasing  interest  in  the  soil  investigations  and  the  eco- 
nomic value  which  the  results  have  shown  in  a  number  of  cases,  the 
experiment  stations  are  taking  a  lively  interest  in  this  work,  and  it 
seems  proper  to  mention  the  true  relation  which  should  be  established 
between  them  and  the  Department  in  the  further  prosecution  of  the 
work.  It  seems  advisable  that  the  management  of  the  soil  survey 
should  be  vested  in  the  Department  of  Agriculture.  This  insures  con- 
tinuity in  the  work  and  uniform  classification  of  soils;  also  the  benefit 
of  experience  in  other  localities  in  advising  as  to  the  commercial  pos- 
sibilities and  value  of  the  introduction  of  new  methods  of  culture  and 
of  new  crops  and  industries.  It  is  advisable  that  the  experiment  sta- 
tions and  other  State  institutions  should  cooperate  in  this  work  to  the 
extent  of  furnishing  assistants  or  financial  aid,  as  this  insures  an  inti- 
mate knowledge  of  the  conditions  of  the  area  to  the  State  organiza- 
tion, as  well  as  a  larger  amount  of  work  within  the  borders  of  the 
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State.  In  many  cases,  if  such  financial  assistance  be  given,  one  or 
more  parties  can  be  assigned  for  continuous  work  in  a  State  where,  if 
the  expenses  were  all  borne  by  the  Bureau  of  Soils,  a  party  could  be 
assigned  for  only  a  portion  of  the  season.  Various  State  organizations 
have  contributed  $1,839.15  toward  the  field  expenses  of  the  soil  survey 
during  the  past  year. 

These  soil  surveys  are  in  the  nature  of  a  general  reconnoissance  of 
the  area.  They  show  the  conditions  which  prevail,  and  the  maps 
show  the  character  and  distribution  of  the  soik.  This  is,  however, 
merely  a  basis  for  further  work,  and  it  is  necessary  in  many  cases 
that  the  information  thus  furnished  and  the  suggestions  which  are 
made  should  be  followed  by  further  investigations  and  practical 
demonstrations  of  the  efficiency  and  commercial  value  of  the  sugges- 
tions in  order  to  insure  their  successful  adoption  by  the  residents  of 
the  area.  Farmers  are  proverbially  ultraconservative  as  to  their 
methods,  and  are  usually,  and  often  justifiably,  very  unwilling  to 
accept  advice  unless  it  can  be  shown  that  improvement  will  surely 
follow.  Such  demonstration  work  can,  in  most  cases,  be  better  accom- 
plished by  the  stations  than  by  the  Department  of  Agriculture,  for 
the  station  forces  have  a  more  intimate  knowledge  of  the  conditions 
and  of  the  people,  and  are,  as  a  rule,  in  closer  touch  with  the  people 
than  is  the  Department,  and  with  these  reports  and  maps  they  have 
the  basis  for  further  work  in  the  improvement  of  the  agricultural  con- 
ditions of  the  area,  upon  which  they  can  expend  their  full  energy  and 
all  the  resources  at  their  command.  If  the  soil-survey  work  is  not 
followed  up  on  these  practical  lines,  much  of  the  efficiency  and  value 
of  the  work  will  surely  be  lost. 

As  pointed  out  in  my  last  report,  the  experience  of  the  men  engaged 
in  this  work  is  likely  to  be  invaluable,  not  only  to  them,  but  to  the 
country  as  well.  Spending,  as  they  do,  from  three  to  nine  months  in 
an  area,  making  a  critical  study  of  the  soils,  crops,  methods  of  culti- 
vation, and  market  and  transportation  facilities,  and  bringing  together 
this  experience  from  all  sections,  the  men  have  unusual  opportunities 
for  securing  a  wide  knowledge  of  the  agricultural  industry  of  the 
country  and  its  resources.  This  is  training  up  a  class  of  men  fitted  to 
observe  and  appreciate  resources  and  advantages  that  should  be  of 
great  value  in  the  further  development  of  the  agricultural  interests 
of  the  United  States  as  the  country  becomes  more  thickly  settled  and 
the  strife  for  commercial  supremacy  becomes  greater.  As  these  men 
become  riper  in  experience  and  judgment  and  have  a  fuller  know- 
ledge of  the  agriculture  of  the  country,  they  will  doubtless  be  called 
to  positions  of  trust  and  responsibility  in  State  organizations  and  in 
commercial  enterprises  in  which  their  experience  and  ability^  will 
be  invaluable.  This  is  and  should  be  one  of  the  important  func- 
tions of  the  Department,  and  the  influence  of  the  Department  will  be 
felt  more  and  more  throughout  the  country  as  these  men  are  called 
to  such  positions. 

PAST  AND  PBOPOSED  WORK  OF  THE  BUREAU  OF  SOILS. 

The  statements  following  show  the  results  that  have  been  accom- 
plished during  the  past  vear  and  the  work  that  is  proposed  during  the 
present  and  me  next  fiscal  year  in  each  of  the  States.  This  is  of 
course  subject  to  change  as  to  details  as  the  time  approaches  for  the 
actual  prosecution  of  the  work.  It  is  given  as  the  l^sis  for  the  con- 
tinuation and  extension  of  the  work. 
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ALABAMA. 


No  work  has  been  done  in  this  State  during  the  past  fiscal  year,  but 
it  is  proposed  this  fall  to  make  a  soil  survey  of  Perry  County,  which 
lies  partly  in  the  black  calcareous  prairie  iJelt  and  partly  in  the  sand 
region.  Two  parties  will  be  assigned  to  this  area  in  Octooer,  with  the 
expectation  that  the  whole  of  the  county  can  be  surveyed  during  the 
present  field  season.  On  the  completion  of  this  work  both  parties 
will  be  transferred  to  Mobile  Count}'^  to  make  a  soil  survey  of  that  area, 
particularly  in  the  interest  of  the  truck  growers,  and  to  investigate 
the  adaptation  of  the  soils  to  tobacco.  After  this  it  is  contemplated  to 
make  a  soil  survey  in  Marshall  County  in  the  interest  of  the  iruit  and 
tobacco  growers,  and  to  surve}^  Lauderdale  County,  if  possible.  In  all, 
it  would  be  advisable  to  spend  nine  months  in  Alabama  during  the 
next  field  season. 

ARIZONA. 

During  the  past  field  season  a  soil  survey  was  made  of  the  area  below 
Yuma,  wnere  the  waters  of  the  Colorado  River  are  taken  out  for  irri- 
gation. The  whole  area  covers  about  95  square  miles,  although  only 
a  portion  of  it  is  at  present  under  diteh.  A  considerable  part  of  this 
area  is  subject  to  overflow  during  flood  times  in  the  Colorado  River, 
and  schemes  have  been  proposed  for  dikes  and  levees  to  prevent  this 
overflow,  which,  if  carried  out,  will  add  a  considerable  area  of  valuable 
land  to  the  irrigated  district.  This  tract,  with  its  tropical  climate  and 
fertile  soils,  has  been  compared  to  the  delta  of  the  Nile,  and  it  is  the 
intention  of  the  Depaiianent,  through  its  soil  survey  and  through  the 
work  of  the  Bureau  of  Plant  Industry,  to  see  if  crops  equally  as  valu- 
able as  those  cultivated  along  the  l)ile  and  adapted  to  this  tropical 
climate  can  not  be  introduced. 

This  party  was  in  charge  of  Mr.  J.  Garnett  Holmes,  who  has  had 
considerable  experience  in  soil  survey  work  in  other  parts  of  Arizona 
and  in  southern  California. 

It  is  believed  that  the  information  obtained  in  this  work  will  be  the 
basis  of  most  valuable  economic  development  in  the  introduction  of 
crops  from  Algeria  and  Egypt.  There  is  quite  a  variety  of  soils  of 
different  character  in  this  area,  and  while  there  is  considerable  trouble 
with  alkali  it  is  believed  that  this  problem  can  be  easily  controlled  and 
that  the  locality  will  develop  into  one  of  the  important  irrigated  dis- 
tricts of  the  ^Vest. 

It  seems  advisable  to  spend  three  months  in  a  soil  survey  of  the 
upper  Gila  Valley  around  Solomonville  during  the  next  field  season. 

ARKANSAS. 

No  soil  surveys  have  been  made  in  this  State  during  the  past  fiscal 
year,  but  a  party  is  at  present  in  the  State,  making  a  survey  around 
Stuttgart.  It  is  impossible  at  this  time  to  make  any  statement  as  to 
the  economic  results  of  this  work. 

CALIFORNIA. 

Soil  surveys  have  been  carried  on  in  three  areas  during  the  fiscal 
year,  namely,  around  Imperial  in  the  Colorado  Desert,  in  the  Salinas 
Valley,  and  in  the  Ventura  area. 

The  work  in  the  Salinas  Valley  was  undertaken  particularly  in  the 
interest  of  the  sugar-beet  growers.  This  was  formerly  a  great  wheat 
area,  but  in  recent  years  the  yield  of  wheat  has  fallen  almost  below 
the  point  of  profitable  production  and  barley  has  taken  its  place  to  a 
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considerable  extent.  The  mnfall,  however,  is  so  variable  that  crops 
are  uncertain  without  inigation,  and  irrigation  systems  are  now  being 
planned,  particularly  for  me  sugar-beet  industry,  which  has  developed 
to  large  proportions. 

This  party  was  in  charge  of  Mr.  Macy  H.  Lapham,  and  the  area 
surveyed  covered  344  square  miles.  Eleven  different  types  of  soUs 
were  recognized  and  their  relation  to  the  various  crops  determined. 
The  relation  of  these  soils  to  crops  had  been  recognized  to  a  certain 
extent,  but  the  orderly  classification  of  the  soils  can  not  fail  to  be  of 
value  in  the  future  development  of  the  agriculture  of  the  area,  espe- 
cially as  the  industry  is  at  present  changing  and  developing  along 
new  lines. 

All  of  the  soils  capable  of  cultivation  in  Ventura  County  were  sur- 
veyed by  a  party  under  the  charge  of  Mr.  Holmes,  the  area  aggregat- 
ing 240  square  miles.  There  are  several  valleys  where  irrigation  is 
Sracticed,  the  most  extensive  being  the  valley  of  the  Santa  Clara 
iver.  Over  a  large  part  of  the  area,  however,  crops  are  grown  with- 
out irrigation,  the  principal  crops  being  lima  beans,  sugar  beets,  and 
barley. 

The  soils  of  the  upper  part  of  the  Santa  Clara  Valley  are  generally 
well  drained  and  free  from  alkali.  Extensive  areas  of  the  delta  lands, 
including  some  of  the  most  fertile  soils  of  the  county,  are  deficient  in 
drainage,  and  the  alkali  problem  is  becoming  more  and  more  serious. 
As  a  result  of  the  survey,  and  from  experiments  that  have  been  made 
at  the  suggestion  of  the  Bureau,  it  is  evident  that  the  alkali  problem 
can  be  economically  and  efficiently  controlled.  Thirteen  types  of  soils 
were  recognized  in  this  area  and  their  relation  to  crops  reported  upon. 

From  the  results  attained  in  the  irrigation  of  the  area  below  Yuma, 
and  from  the  exceedingly  arid  climate,  it  was  believed  that  the  Colo- 
rado Desert  afforded  exceptional  facilities  for  the  introduction  of  cer- 
tain tropical  plants,  as  well  as  for  Egvptian  cotton  and  other  products 
successfully  grown  in  Egypt  and  on  the  Algerian  Desert.  In  further- 
ance of  this  idea,  a  company  was  organized  under  the  laws  of  Mexico 
to  construct  a  canal  through  Mexican  territory  and  deliver  water  from 
the  Colorado  River  to  a  point  near  Calexico,  on  the  border  line  between 
this  country  and  Mexico,  to  a  company  chartered  under  the  laws  of 
the  United  States  to  distribute  the  water  to  settlers  in  the  Colorado 
Desert.  The  land  was  taken  up  under  the  homestead  and  desert-land 
laws  and  water  rights  purchased  f ro;u  this  company  for  the  irrigation 
of  the  lands.  It  was  realized  that  il  was  very  aesirable,  as  this  enter- 
prise was  starting,  to  make  a  soil  survey  in  order  to  classify  the 
soils  and  determine  their  alkali  content  and  their  relation  to  crops. 
Accordingly,  Messrs.  Means  and  Holmes  were  assigned  to  this  work, 
and  an  area  of  169  square  miles  was  surveyed  around  Calexico  and 
Lnperial. 

This  country  lies  at  or  somewhat  below  sea  level,  the  Salton  Sink, 
the  lowest  portion  of  the  desert,  being  about  270  feet  below  sea  level. 
Five  distinct  types  of  soil  were  recognized  in  this  area,  ranging  from 
a  loose,  incoherent  dunesand  to  a  verv  impervious  clay,  and  including 
a  sand,  a  sandy  loam,  and  a  loam,  llie  area  is  everywhere  underlain 
with  a  stiff,  impervious  clay  containing  alkali.  The  Imperial  clay  is 
difficult  to  cultivate,  and  water  penetrates  it  very  slowly.  Large 
areas  of  alkali  lands  were  encountered,  and  it  is  estimated  that  about 
54  per  cent  of  the  area  has  more  than  0.4  per  cent  alkali  as  an  average 
for  6  feet  in  depth.    There  are  serious  problems,  therefore,  to  be 
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encountered  in  the  successful  development  of  agriculture  in  the  area. 
It  is  believed  that  about  60  per  cent  of  the  area  can  at  present  be  cul- 
tivated in  nearly  all  crops  adapted  to  the  locality,  while  a-considerable 
portion  of  the  remainder  may  be  reclaimed  by  drainage,  or  can  be 
used  for  alkali- resistant  crops. 

The  importance  and  necessity  of  having  this  knowledge  of  the  soil 
conditions  has  been  recognizea,  and  very  urgent  requests  have  been 
received  for  an  extension  of  the  soil-survey  work  to  embrace  practi- 
cally all  of  the  lands  in  the  Colorado  Desert  which  can  be  irrigated,  as 
a  basis  for  the  intelligent  cultivation  of  this  area,  and  to  insure,  as  far 
as  possible,  the  successful  settlement  of  the  country.  Recognizing  the 
importance  of  this  work,  it  is  proposed  to  combine  a  number  of  our 
field  parties  and  place  tnem  in  the  area  during  the  coming  fall  and 
winter  to  make  a  soil  survey  of  about  1.500  square  miles  of  the  Colo- 
rado Desert,  so  that  settlers  may  know  tne  actual  character  of  the  soils 
which  they  purchase,  and  that  industries  can  be  established  on  the 
soils  best  adapted  to  them. 

In  addition  to  this  work  it  is  proposed  to  extend  the  soil  survey  to 
the  Santa  Clara  Valley  in  the  interest  of  sugar-beet,  grain,  and  stock 

f)roduction,  and  to  take  up  the  San  Bernardino  Valley  in  southern 
California,  which  is  the  last  of  the  great  fruit  areas  in  southern  Cali- 
fornia that  remains  to  be  surveyed.  It  is  believed  that  very  valuable 
results  will  be  attained  b^  the  soil  survey  when  it  is  extended  to  the 
sugar-beet  area  around  Chmo  and  the  fruit  areas  of  Pomona,  Riverside, 
San  Bernardino,  and  neighboring  towns. 

In  all  it  appears  desirable  to  spend  twenty-one  months,  on  the  basis 
of  one  party,  in  the  State  of  California  during  the  next  field  season, 
and  it  is  believed  that  the  importance  of  the  areas  to  be  investigated 
fully  justifies  the  time  and  attention  to  be  given  to  the  work. 

COLORADO. 

During  the  present  field  season  a  soil  surve}'  is  being  made,  under 
the  charge  of  Mr.  Macy  H.  Lapham,  of  the  irrigable  lands  of  the 
Arkansas  Valley  between  Rockyford  and  the  Kansas  State  line. 
There  will  be  nearly  1,000  square  miles  of  intricate  soil  mapping,  with 
alkali  problems  to  be  worked  out,  but  it  is  believed  that  by  concen- 
trating some  of  the  northern  parties  in  this  area  during  the  fall  the 
whole  area  can  be  surveyed.  This  work  is  undertaken  principally  in 
the  interest  of  the  su^r-beet  growers  and  of  the  melon  ana  truck 
growers.  Not  only  is  it  desirabii^  to  understand  better  the  relation  "bf 
the  soils  to  croi)s,  but  with  the  extension  of  irrigation  systems  the 
natural  drainage  is  found  to  be  deficient  and  alkali  is  rising  and  threat- 
ening trouble  and  losses.  The  work  has  .progressed  far  enough  to 
indicate  that  the  alkali  problem  can  be  economically  and  efficientiv 
controlled^  and  it  is  believed  that  the  classification  of  the  soils  will 
give  a  basis  for  the  most  profitable  development  of  the  sugar-beet  and 
truck  interests  of  the  area. 

It  appears  desirable  to  spend  about  six  months  during  the  next  field 
season  in  a  survey  of  the  San  Luis  Valley,  where  the  alkali  problem  is 
becoming  far  more  serious  even  than  in  the  Arkansas  Valley. 

CONNBCTICUT. 

No  extension  of  the  soil  survey  has  been  made  in  the  Connecticut 
Valley  since  1899,  but  with  the  extension  of  the  profitable  industry  of 

Sroducing  the  shade-grown  Sumatra  tobacco  there  is  a  very  strong 
emand  now  that  the  survey  should  be  extended  to  include  many 
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smaller  valleys  on  either  side  of  the  area  surveyed  in  1899,  and  it  is 
proposed  to  spend  about  three  months  in  the  State  during  the  next 
nela  season,  to  give  a  basis  for  the  extension  of  the  tobacco  industry 
on  either  side  of  the  main  valley. 

DBLAWARS. 

No  surveys  have  been  made  as  yet  in  Delaware,  and  none  is  con- 
templated during  the  present  year.  There  is,  however,  a  demand  for 
a  soil  survey  to  extend  over  t&e  entire  State,  and  it  seems  desirable  to 
spend  three  months  in  the  State  during  the  next  fiscal  year  in  such  work. 

FLOBIDA. 

No  surveys  have  been  made  in  this  State  up  to  the  present  time,  but 
it  is  proposed,  if  suitable  arrangements  can  be  made  for  a  base  map, 
to  make  a  soil  survey  in  Gradsden  Count}''  in  the  interest  of  the  tobacco 
growers. 

GEORGIA. 

During  the  past  fiscal  year  two  areas  were  surveyed  in  Georgia, 
including  Cobb  County  and  an  area  around  Covington,  the  former 
being  under  the  charge  of  Mr.  R.  T.  Avon  Burke  and  the  latter  of 
Mr.  Herbert  W.  Marean. 

It  was  hoped  that  the  survey  in  Cobb  County  would  show  the  possi- 
bilities of  fruit  raising,  but  it  is  believed  that  the  prospects  for  this 
industry  are  not  so  favorable  in  this  locality  as  they  are  farther  north, 
and  it  is  therefore  proposed  to  extend  the  survey  to  include  the 
northern  half  of  the  Ellijay  sheet  of  the  United  States  Geological  Sur- 
vey to  include  portions  of  Union,  Gilmer,  and  Fannin  counties  in  the 
interest  of  the  fruit  growers  and  as  an  extension  of  the  survey  in  the 
mountain  areas  in  Virginia  and  North  Carolina.  It  is  intended  to 
^ive  about  six  months  to  this  work  during  the  next  field  season,  and 
it  is  also  proposed  to  survey  an  area  in  Decatur  County  in  the  interest 
of  the  tobacco  growers. 


HAWAII. 


No  soil  survey  has  been  made  in  this  Territory  as  yet,  but  there  have 
been  strong  demands  for  the  work,  and  a  recommendation  will  be 
made  for  needed  legislation  to  permit  the  Department  to  extend  its 
soil  survey  work  to  that  Territory  at  an  early  date. 


IDAHO. 


A  soil  survey  party,  under  the  direction  of  Mr.  C.  A.  Jensen,  has 
completed  a  survey  of  the  Boise  area,  extending  from  Boise  City  to  a 
point  some  distance  west  of  Caldwell  and  including  the  principal  irri- 

Skted  lands  of  that  section.  Serious  problems  were  encountered  in 
is  area  in  the  occurrence  of  hardpan  in  the  soils,  and  there  were 
other  soil  problems  upon  which  advice  was  given  which  it  is  believed 
will  be  of  material  economic  value  in  the  agricultural  development  of 
the  area,  which  is  assuming  considerable  importance. 

A  party,  in  charge  of  Mr.  Louis  Mesmer,  has  been  assigned  to  sur- 
vey the  area  between  Lewiston  and  Moscow.  The  wheat  yields  in 
this  area  have  declined,  and  the  people  are  anxious  to  introduce  for- 
age crops,  and  the  soil  survey  work  is  to  be  used  as  a  basis  for  the 
consideration  of  this  problem. 

Representations  have  been  made  to  the  Department  which  make  it 
appear  advisable  to  spend  about  six  months  in  the  next  field  season  in 
the  survey  of  the  irrigated  lands  of  the  Blackfoot  area. 
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ILLINOIS. 


Through  cooperation  with  the  Illinois  experiment  station  the  Bureau 
was  enabled  to  put  two  parties  in  the  field  during  the  early  part  of 
the  present  field  season,  and  at  the  close  of  the  fiscal  year  had  made  a 
soil  survey  of  Tazewell  and  Clinton  counties,  under  the  direction  of 
Mr.  Jay  A.  Bonsteel,  and  a  portion  of  St.  Clair  County,  under  the 
direction  of  Mr.  George  N.  Coflfey.  During  the  remainder  of  the 
present  field  season  it  is  proposed  to  finish  St.  Clair  and  Clay  counties, 
if  time  permits.  So  far  as  tnis  work  has  been  examined,  particularly 
the  finished  maps  of  Tazewell  and  Clinton  counties,  it  is  believQd  that 
the  results  will  be  of  material  benefit  and  value  to  the  farmers.  Thir- 
teen soil  types  were  recognized  in  Tazewell  County  and  seven  in  Clin- 
ton County  and  their  relation  to  crops  reported  upon. 

A  copy  of  the  soil  map  and  report  on  the  Tazewell  area  has  beeo 
sent  to  one  of  the  most  intelligent  and  progressive  landowners^  with 
the  request  that  the  work  be  critically  examined  and  freely  criticised, 
so  that  we  may  get  advice  in  advance  of  publication  as  to  the  practical 
utility  and  usefulness  of  the  work  and  suggestions  as  to  other  liues 
that  could  be  profitably  developed. 

So  far  as  the  Bureau  is  at  present  informed  this  work  has  aroused 
a  great  deal  of  interest,  and  it  is  believed  that  it  will  be  of  value  to 
the  people.  Requests  have  been  made  for  upward  of  25,000  copies 
of  each  of  these  reports,  with  accompanying  maps,  to  supply  the  local 
demand  which  is  likely  to  arise.  So  much  interest  has  been  taken  in 
this  survey  that  urgent  requests  have  been  mad^  by  the  Illinois  exper- 
iment station  that  tne  work  shall  be  continued  in  the  State,  and  it  is 
proposed  to  assign  a  party  to  the  State  for  the  entire  field  season  of 
nine  months  during  the  coming  year.  It  is  understood  that  the  station 
will  continue  its  cooperation,  and  possibly  arrangements  can  be  made 
for  more  than  one  party,  so  that  the  work  may  progress  i-apidly. 

One  of  the  most  serious  problems  encountered  m  the  soil  survey, 
particularly  in  Clinton  County,  is  in  the  hardpan,  or  the  compact 
nature  of  the  underlying  clay  subsoil,  in  some  of  the  soil  types.  This 
not  only  renders  cultivation  difficult,  but  makes  crops  uncertain  under 
certain  climatic  conditions,  and  an  investigation  of  the  cause  of  this 
and  a  possible  remedy  is  now  engaging  the  attention  of  the  laborato- 
ries of  the  Bureau. 

INDIANA. 

No  work  was  carried  on  in  this  State  during  the  past  fiscal  year,  but 
aparty  is  at  present  engaged  in  making  a  soil  survey  of  Posey  County. 
This  is  in  charge  of  Mr.  Marean,  and  the  whole  area  of  the  county  is  to 
be  surveyed.  This  is  particularly  in  the  interest  of  the  truck  growers, 
as  large  quantities  of  watermelons  and  other  truck  crops  are  produced 
on  some  of  the  sandy  soils  of  the  area. 

While  there  has  been  some  demand  for  the  extension  of  this  work 
to  include  the  whole  area  of  the  State,  the  plans  at  present  contem- 
plate a  survey  of  only  three  months'  duration  in  Boone  County  during 
the  next  field  season. 

IOWA. 

During  the  past  fiscal  year  a  soil  survey  has  been  made  around 
Dubuque,  under  the  charge  of  Mr.  E.  O.  Fippin.  Eight  soil  types 
have  been  recognized  and  uieir  relations  to  crops  reported  upon. 

Rather  strong  demands  have  come  for  the  continuation  and  exten- 
sion of  this  work  to  include  the  entire  State,  but  it  is  proposed  to 
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spend  but  six  months  during  the  next  field  season  in  sun  eying  a  part 
of  Cerro  Gordo  and  Story  counties  in  the  interest  of  sugar-b^t  pro- 
duction, as  well  as  of  general  farming,  stock  raising,  and  dairying. 

KANSAS. 

Daring  the  past  field  season  461  square  miles  have  been  surveyed 
around  Wichita.  It  was  expected  that  this  would  be  a  very  unifoim 
area,  but  nine  soil  types  were  encountered,  each  with  distinct  proper- 
ties and  adapted  more  or  less  to  different  crops  or  requiring  different 
methods  of  cultivation.  The  possibilities  are  shown  of  some  degree 
of  -specialization  of  crops  ana  the  introduction  of  fruit  intereste  to 
take  the  place  of  the  almost  universal  crops  of  wheat  and  corn,  which 
it  is  believed  will  be  of  value  in  the  further  development  of  the  a^i- 
cultural  interests  of  the  area.  This  work  has  been  in  charge  of  Mr. 
J.  £.  Lapham. 

It  seems  desirable  to  spend  about  six  months  in  the  survey  of  a 
portion  of  the  Parsons  sheet  of  the  Geological  Survev,  in  the  north- 
central  part  of  the  State,  in  what  may  be  considered  the  beginning  of 
the  semiarid  portion  of  the  West. 

KENTUCKY. 

During  the  past  fiscal  year  a  survey  was  made  of  Union  County, 
which  has  an  area  of  about  380  square  miles,  under  the  charge  of  Mr. 
]VIarean.  Eight  types  of  soil  were  recognized,  and  while  apparently 
the  soils  are  quite  uniform  in  texture  and  natural  fertility,  the  possi- 
bilities of  introducing  new  industries  and  better  methods  of  cultivation 
were  clearly  indicated.  At  present  the  area  is  given  up  almost  exclu- 
sively to  wheat  culture,  but  there  are  good  opportunities  for  ^eater 
diversification  through  improvements  in  the  management  of  soils,  the 
rotation  of  crops,  and  in  growing  products  new  to  the  area. 

Demands  for  soil-survey  work  in  Kentucky  have  been  quite  strong, 
and  it  seems  desirable  to  assign  a  party  to  that  State  for  nine  months 
during  the  next  field  season,  the  surveys  to  include  Henderson,  Chris- 
tian, and  Scott  counties.  This  work  will  be  mainly  in  the  interest  of 
the  tobacco  growers,  stock  raisers,  and  general  agricultural  interests. 

LOUISIANA. 

A  soil  survey  was  made  during  the  last  fiscal  year  by  Mr.  W.  H. 
Heileman  in  the  Lake  Charles  area  in  the  interest  of  the  rice  growers, 
an  area  of  202  square  miles  having  been  covered.  Six  types  of  soil 
were  recognized  in  what  was  supposed  to  be  a  uniform  area,  and  it 
was  found  that  the  relation  of  these  soils  to  the  yield  of  rice  was  quite 
marked,  and  the  desirability  of  extending  the  survey  to  other  rice 
districts  was  clearly  recognized.  Moreover,  under  the  present  sys- 
tem of  exclusive  rice  culture,  not  even  sufficient  food  for  the  stock  is 
produced,  while  meat  and  vegetables  for  the  support  of  the  people  are 
unported  in  large  part  from  other  States.  There  is  no  reason  for  this 
so  lar  as  the  soils  or  climatic  conditions  are  concerned,  and  it  is  pointed 
out  that  a  proper  diversity  of  interests  would  materially  add  to  the 
weljbre  of  the  community. 

It  seems  desirable  to  spend  three  months  during  the  next  field  sea- 
son in  Arcadia  Parish  in  the  interest  particularly  of  the  rice,  sugar, 
and  tobacco  producers. 

MARYLAND. 

Very  strong  demands  have  come  for  the  continuation  of  the  surveys 
in  Maryland  to  include  the  whole  of  the  State,  and  particularly  of 
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Worcester,  Somerset,  and  Baltimore  counties,  and  it  is  proposed  to 
assign  a  party  there  for  six  months  during  the  next  field  season. 

During  the  past  fiscal  year  Harford  (S^unty,  covering  an  area  of 
4rl8  square  miles,  has  been  surveyed  by  a  party  under  the  charge  of 
Mr.  W.  G.  Smith.  There  is  no  place  where  the  survey  has  been  car- 
ried on  where  more  interest  has  been  manifested  and  more  use  has 
been  made  of  the  work  than  in  this  State.  Possibilities  have  been 
shown,  particularly  in  Prince  George,  St.  Mary,  and  Calvert  counties, 
of  the  specialization  of  crops  in  the  line  of  fruit  growing,  trucking, 
and  general  farming  and  dairying,  which  would  very  materially  benent 
the  people  and  add  greatly  to  the  prosperity  of  the  community. 

W  hile  much  work  has  already  been  done  in  this  State,  it  is  believed 
that  the  intelligent  interest  and  appreciation  shown  in  the  results  of 
the  work  justify  the  Department  m  pushing  the  surveys  and  giving 
the  people  the  information  they  seem  to  need,  and  which  they  appear 
ready  to  benefit  by  in  the  pi-actical  extension  of  their  agricultural 
interests  and  in  developing  the  prosperity  of  the  State. 

MA88ACHU8ETTB. 

No  work  has  boon  done  in  this  State  since  1899,  and  the  establish- 
ment of  the  profitable  Sumatra  tobacco  culture  has  aroused  a  decided 
demand  for  the  extension  of  the  survey  of  1899  in  the  Connecticut 
Valley  northward  to  the  State  line  and  on  either  side  of  the  area  which 
has  already  been  surveyed.  It  is  proposed  to  spend  three  months 
during  the  next  field  season  in  the  extension  of  this  work,  in  the  inter- 
est particularly^  of  the  tolmcco  growers. 


MICHIGAN. 


During  the  past  fiscal  year  Allegan  County,  covering  an  area  of 
828  square  miles,  has  been  surveved  under  the  direction  of  Mr.  E.  O. 
Fippin.  This  work  was  undertaken  particularly  in  the  interest  of  the 
fruit  growers  along  the  lake  shore  and  of  the  sugar-beet  and  general 
agricultural  interests.  This  appears  to  be  one  of  the  most  valuable 
pieces  of  work  the  Bureau  has  done,  and  it  is  believed  that  the  results, 
which  form  a  part  of  the  report  of  the  field  operations  for  19()1,  will 
be  of  very  great  value  to  the  people  in  the  extension  of  their  present 
industries,  the  improvement  of  methods  of  cultivation,  and  the  devel- 
opment of  new  crops,  which  it  is  believed  can  successfully  be  intro- 
duced. The  experience  of  the  people  of  this  section  will  also  prove  of 
value  to  other  communities,  and  the  lessons  taught  by  the  soil  survey 
will,  it  is  believed,  have  value  outside  of  the  area. 

No  work  is  conteniplated  for  this  State  during  the  next  field  season, 
but  strong  demands  have  come  for  an  extension  of  the  survey,  and  it 
is  believed  that  it  should  be  resumed  at  the  earliest  practicable  time, 
particularly  in  the  interest  of  the  sugar-beet  and  fruit  growers. 


MINNESOTA. 


No  work  has  been  done  in  the  State,  but  strong  demands  have  come 
for  the  extension  of  the  soil  survey,  and  it  seems  desimble  to  assign 
a  party  there  for  six  months  during  the  coming  field  season,  the  first 
area  to  be  surveyed  being  probably  Lyon  County. 


MISSISSIPPI. 


During  the  past  fiscal  year  the  Bureau  has  mapped  an  area  of  656 
uare  miles  around  Yazoo  City,  the  work  being  in  charge  of  Mr.  Jay 


square 

A.  Bonsteel. 
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About  one-third  of  the  area  is  in  the  uplands  and  two-thirds  in  the 
Yazoo  and  Mississippi  Delta.  The  upland  soil  is  a  typical  loess,  and 
it  has  been  suggested,  as  a  result  of  the  survey,  that  alfalfa  can  be 
produced  on  it  as  a  basis  for  stock  raising.  In  its  present  condition 
it  is  little  esteemed  as  a  cotton  soil. 

It  was  supposed  that  the  d^lta  would  present  a  very  uniform  soil 
condition,  but  four  soil  types  were  recoj^nized,  each  with  very  distinct 
agricultural  values.  The  Yazoo  clay  is  the  most  productive  cotton 
soU,  yielding  from  li  to  If  bales  per  acre,  and  even  more  under  the 
best  methoos  of  cultivation.  This,  however,  covers  only  about  17 
per  cent  of  the  delta.  The  Yazoo  loam,  covering  about  6  per  cent  of 
the  delta,  yields  from  three-fourths  to  1  bale  of  cotton  per  acre.  The 
Yazoo  sandy  loam,  covering  9  per  cent  of  the  delta,  produces  about 
three-fourths  of  a  bale  to  me  acre,  while  the  Sharkey  clay,  covering 
68  per  cent  of  the  delta,  is  not  cultivated  on  account  of  tne  annuid 
overflow.  The  flood  waters  leave  the  land  about  the  1st  of  June,  but 
although  the  land  is  subsequently  dry  it  is  then  too  late  for  crops  to 
be  put  in. 

It  has  been  pointed  out,  as  a  result  of  this  soil  survey,  that  the  Yazoo 
sandy  loam  is  a  typical  early  truck  soil,  and  that,  with  the  prevailing 
climatic  conditions,  potatoes  or  other  truck  crops  would  prove  a 
remarkably  profitable  industry  on  this  soil. 

The  Sharkey  clay  is  a  wonderfully  productive  soil,  and  it  appears 
from  the  investigations  that  have  been  made  that  the  engineering 

Sroblem  of  protecting  it  against  the  annual  floods  would  not  be  very 
ifficult,  nor  expensive  when  the  value  of  the  soil  so  reclaimed  is  con- 
sidered. It  is  believed  that  these  three  suggestions,  if  followed  by  the 
people,  will  well  repay  the  money  expended  in  the  survey. 

It  is  proposed  to  continue  and  extend  this  work  to  include  a  larger 
area  of  the  delta  lands  and  possibly  to  take  up  one  other  area  in  the 
State,  devoting  in  all  about  six  months  in  the  next  field  season  to  the 
work. 

MISSOUBI. 

During  the  latter  part  of  the  past  fiscal  year  Mr.  Fippin  was  assigned 
to  suiTcy  Howell  County,  in  the  fruit  area  of  the  Ozark  region.  It  is 
probable  that  the  whole  area  of  this  countv  will  be  surveyed  during 
the  present  field  season.  It  has  been  found  that  the  soils  are  remark- 
ably uniform  and  that  the  fruit  interests  can  be  extensively  developed, 
bat  it  is  advisable  that  the  methods  be  improved  to  attair  the  hignest 
commercial  success. 

The  demand  for  the  continuation  and  extension  of  this  work  in  Mis- 
liouri  has  been  so  great  that  it  seems  desirable  to  assign  a  party  there 
for  nine  months  for  the  survey  of  Shelby,  Saline,  ana  Weoster  coun- 
ties during  the  next  field  season. 

MONTANA. 

During  the  past  fiscal  year  the  Billings  area,  comprising  about  105 
square  miles,  nas  been  survej'^ed  under  the  direction  of  Mr.  C.  A. 
Jensen.  Considerable  trouble  and  loss  has  resulted  from  the  rise  of 
alkali  in  this  area,  and  the  survejr  was  planned  with  particular  refer- 
ence to  determining  the  possibility  of  preventing  this  trouble  and 
Teclaiming  the  land  already  damaged.  It  is  considered  quite  feasible 
to  accomplish  this  object,  and  it  is  probable  that  a  demonstration  will 
be  made  of  the  efficiency  of  proper  drainage  in  preventing  the  rise  of 
alkali  and  in  reclaiming  the  alkali  soils  of  this  locality. 
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It  would  seem  desirable  to  assign  a  party  to  this  State  for  six  months 
in  the  next  field  season  to  make  surveys  in  the  Grallatin  Valley  and  in 
the  Milk  Kiver  Valley  around  Glasgow. 

NEBRASKA. 

No  work  has  heretofore  been  done  in  this  State,  but  it  is  proposed 
to  assign  a  party  for  nine  months  of  the  next  field  season  to  make  soil 
survey's  of  the  Grand  Island  and  Holdrege  areas  in  the  interest  par- 
ticularly of  the  sugar-beet  industry. 

NEW  JSB8ET. 

During  the  fiscal  year  just  passed  a  survey  of  the  Salem  area,  com- 
prising 493  square  miles,  was  completed  under  the  direction  of  Mr. 
Bonsteel,  and  a  survey  of  the  Trenton  area,  under  the  charge  of  Mr. 
Burke,  has  been  started  and  will  be  completed  during  the  present  field 
season. 

The  Salem  area  lies  wholly  within  the  (Coastal  Plain  region  and  has 
eleven  different  types  of  soil.  These  are  adapted  to  various  truck 
crops,  fruit  interests,  and  general  farming.  Tne  people  have  already 
recognized  the  relation  of  the  soils  to  crops  and  have  adapted  their 
industries  to  the  various  soil  areas.  The  success  has  been  so  remark- 
able  that  the  lesson  may  well  be  carried  to  other  localities  along  the 
Atlantic  coast  where  similar  'soils  prevail. 

The  Trenton  area  lies  partly  in  the  Coastal  Plain  and  pailly  in  the 
Piedmont  Plateau,  and  gives  even  a  wider  range  of  soils.  This  area 
is  particularly  adapted  to  specialization  of  crops  and  the  building  up 
of  widely  ditferent  agricultural  interests. 

The  interest  in  this  work  justifies  its  continuation,  and  it  seems 
desirable  to  spend  six  months  auring  the  next  field  season  in  the  sur- 
vey of  the  Monmouth  Shore  area,  east  of  and  immediately  adjoining 
the  Trenton  area. 

NEW   YORK. 

During  the  past  fiscal  year  a  soil  survey  was  made  of  the  Westfield 
area  under  the  direction  of  Mr.  Burke,  and  of  the  Elmira  or  '^Big 
Flats"  area  under  the  direction  of  Mr.  Me«mer. 

The  Chautauqua  grape  belt,  extending  for  30  miles  along  the  Lake 
Erie  shore,  is  within  the  first-named  area.  The  old  beacnes,  where 
the  grape  industry  was  first  developed,  have  been  outlined  upon  the 
map,  and  the  Dunkirk  clay,  upon  whicn  the  industry  has  since  been 
developed,  is  also  located,  as  well  as  several  other  foreland  and  upland 
soils  adapted  to  general  farming  and  dairying. 

The  survey  of  the  Elmira  area  was  undertaken  particularly  in  the 
interest  of  the  tobacco  growers,  and  more  especially  to  see  if  the  cul- 
tivation of  Sumatra  tobacco  could  be  extended  there,  and  to  form  a 
basis  for  other  tobacco  investigations  for  the  improvement  of  their 
present  crops.  The  results  indicate  that  the  Sumatra  tobacco  can  not 
successfully  be  produced  within  the  area  surveyed,  except  in  one  small 
area  of  not  over  10  or  16  acres,  where  it  might  be  grown.  An  exper- 
iment is  in  progress  to  determine  this  point,  although  this  is  not  imder 
the  control  of  the  Department.  The  results  of  the  survey  point  to  the 
need  of  further  investigations  of  these  soils,  which  under  the  present 
methods  of  cultivation  require  large  annual  applications  of  stable 
manure  to  produce  satisfactory  yields  cf  the  crops  of  the  locality. 
There  is  an  opportunity  here  for  the  work  of  the  new  division  of  soil 
management,  which  would  probably  yield  results  of  value  to  the 
people. 
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During  the  present  field  season  the  survey  has  been  extended  to  the 
Lyons  area  in  the  interest  particularly  of  the  sugar-beet  growers.  It 
is  proposed  during  the  coming  field  season  to  detail  a  party  for  nine 
months  to  make  a  soil  survey  of  the  whole  of  Long  Island.  This  is 
particularly  in  the  interest  of  the  truck  growers,  and  it  is  believed 
that  the  results  will  be  of  considerable  interest  and  value. 

NOBTH  CABOLINA. 

During  the  past  fiscal  year  a  survey  has  been  made  of  the  Alamance 
County,  Gary,  and  Craven  areas  under  the  direction  of  Mr.  Coflfey  and 
of  the  area  around  Hickory  under  the  charge  of  Mr.  Caine. 

Alamance  County  is  in  the  Piedmont  Plateau,  and  the  work  was 
undertaken  in  the  interest  of  the  cotton  growers  and  general  farming. 
Formerlv  this  was  an  important  bright-tobacco  section,  but  the  growth 
of  this  industry  in  the  eastern  part  of  the  State  has  been  the  cause  of 
a  decline  in  tobacco  production  in  the  area,  and  the  soils  formerly 
adapted  to  this  special  industry  have  depreciated  considerably  in  value. 
Various  su^estions  of  a  practical  nature  in  the  line  of  improved  meth- 
ods of  cultivation  and  the  introduction  of  new  crops  and  new  industries 
have  been  made  as  a  result  of  the  soil  survey. 

The  work  in  the  Craven  area  was  carried  on  particularly  in  the  inter- 
est of  the  truck  growers  and  in  order  to  outline  the  truck  soils  in  this 
area,  which  is  not  as  yet  very  thickly  settled. 

The  work  in  the  Hickory  area  was  in  the  interest  of  general  farm- 
ing and,  in  the  mountainous  portion,  of  fruit  growing.  It  is  proposed 
to  extend  this  work  during  the  present  field  season  to  the  Mount 
Mitchell  area  in  the  interest  of  the  fruit  growers. 

There  is  no  more  interesting  development  at  the  present  time  in  the 
Atlantic  coast  States  than  that  of  the  fruit  interests  in  the  mountains 
of  Virginia,  North  Carolina,  Georgia,  and  Alabama.  From  the  work 
so  far  aone  in  these  States  it  is  clearly  apparent  that  the  soil  has  an 
important  bearing  on  the  different  fruit  crops,  and  the  apple  and  peach 
soils  can  be  identified  and  outlined  as  a  basis  for  the  intelligent  devel- 
opment of  these  industries.  Not  only  are  certain  soils  adapted  to 
apyples,  but  certain  varieties  of  apples  do  better  on  some  soils  than  on 
others,  and  the  same  is  probably  true  of  other  fruits. 

The  North  Carolina  department  of  agriculture  has  cooperated  very 
cordially  and  very  helpfully  in  this  work,  and  it  appears  desirable  to 
continue  this  cooperation,  assigning  a  party  there  for  nine  months 
during  the  coming  field  season  to  extend  the  soil  survey. 

NORTH  DAKOTA. 

Very  strong  demands  have  come  from  this  State  for  the  extension 
of  the  soil  surv^ey  to  include  most  of  the  ai-able  portion  of  the  State. 
It  has  been  impossible  until  recently  to  start  the  work  there,  but  a 
party  has  just  been  assigned  to  the  Grand  Forks  area,  in  the  Rea  River 
Vallejr,  under  the  direction  of  Mr.  Jensen,  who  has  had  wide  experi- 
ence m  similar  areas  in  Utah  and  Montana. 

Considerable  quantities  of  alkali  are  encountered,  but  generally  at 
a  suflScient  depth  below  the  surface  to  enable  the  annual  crops  to  be 
produced.  The  surface  foot  is  usually  free  from  alkali,  and  as  there 
IS  no  irrigation,  and  little  chance  for  irrigation,  it  is  believed  that 
there  is  little  danger  of  the  alkali  coming  to  the  sui*face  and  spread- 
ing. It  seems  a  risky  thing,  however,  to  have  the  valuable  crops  of 
tiie  locality  growing  over  and  so  close  to  these  alkali  salts,  and  the 
possibility  of  the  rise  of  this  alkali  should  be  fully  investigated.     If 
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it  were  in  an  area  where  water  was  available  for  irrifj^ation,  it  coald 
safely  be  predicted  that  the  land  would  quickly  be  injured  by  the  rise 
of  alkali,  but  with  no  opportunity  for  irrigation  the  chances  are  that 
conditions  may  not  become  more  serious  &an  at  present.  This  is  a 
question,  however,  that  these  investigations  will  have  to  solve.  The 
work  is  being  carried  on  in  cooperation  with  the  State  geologist. 

It  seems  desirable  to  assign  a  party  to  this  State  for  six  months' 
work  during  the  next  field  season. 

OHIO. 

During  the  past  fiscal  year  work  has  been  started  in  the  Columbus 
area  and  in  the  Toledo  area,  and  it  is  believed  these  will  both  be  com- 
pleted by  the  end  of  the  present  field  season.  The  surveys  are  b^ng 
miade  under  the  direction  of  Mr.  W.  G.  Smith. 

The  Columbus  area  is  devoted  to  general  farming.  While  there  is 
a  certain  uniformity  in  the  soils,  one  of  the  principal  soils  is  preemi- 
nently a  wheat  land  and  another  chiefly  a  corn  land,  the  character  of 
the  soils  showing  very  strongly  their  peculiar  agricultural  values  in 
the  crops  produced  and  in  the  success  of  these  crops. 

It  is  proposed  to  assign  a  party  to  this  State  during  the  next  field 
season  to  survey  a  pa^  of  Ashtabula  County  in  the  interest  of  the 
fruit  and  tobacco  growers. 

ORBOON. 

No  surveys  have  been  made  in  this  State,  but  it  is  proposed  to 
assign  a  party  there  for  six  months  during  the  next  field  season  to  sur- 
vey an  area  around  Salem,  in  the  Willamette  Valley. 

PENNSYLVANIA. 

During  the  past  fiscal  year  a  survey  of  the  Lebanon  area,  in  the 
interest  of  tobacco  growers  and  general  farming,  was  completed  under 
the  direction  of  Mr.  Smith.  The  interest  taken  in  the  survey  around 
Lancaster  leads  me  to  believe  that  the  results  of  this  work  will  be 
found  of  interest  and  practical  value  in  the  still  higher  development 
of  the  agricultural  conditions  of  the  locality. 

It  seems  desirable  to  assign  a  party  for  three  months  during  the 
next  field  season  to  make  a  soil  survey  of  Clinton  County,  particularly 
in  the  interest  of  the  tobacco  growers. 

POBTO  BIOO. 

During  the  past  fiscal  year  an  area  of  330  square  miles  was  surveyed 
in  a  strip  about  10  miles  wide,  extending  from  Arecibo  to  Ponce,  the 
work  being  in  charge  of  Messrs.  Dorsey  and  Mesmer.  Twenty -two 
types  of  soils  were  recognized,  all  of  them  markedly  different  from 
the  soils  encountered  in  the  United  States.  Much  of  the  country  is 
rugged,  broken,  and  mountainous,  and  as  there  were  no  available 
maps,  the  base  map  had  to  be  made  as  the  soil  survey  progressed. 
Many  of  these  soils  are  not  well  adapted  to  agriculture,  but  the  report 
deals  fully  with  the  conditions  as  they  were  actually  seen,  and  it  is 
believed  that  it  will  form  a  basis  for  a  more  intelligent  development  of 
the  agriculture  of  the  island. 

It  is  deemed  advisable  that  this  survey  should  be  extended  to  include 
the  whole  area  of  the  island,  of  which  about  one-tenth  is  included  in 
the  area  already  surveyed,  but  under  a  change  made  in  the  wording  of 
the  appropriation  bill  it  will  be  impossible  for  the  Bureau  of  Soils  to 
continue  this  work.  It  will  be  recommended  that  such  changes  be 
made  in  the  next  appropriation  act  as  will  enable  the  Department  to 
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resume  operations  in  Porto  Sico.  I  know  of  no  more  valuable  work 
the  Department  can  do  than  to  thus  investigate  the  actual  conditions 
in  these  island  possessions,  and  the  extension  of  the  soil  survey  to  them 
should  give  a  basis  for  the  best  and  most  economical  development  of 
their  agricultural  resources  at  a  time  when  so  many  people  are  looking 
to  these  islands  for  investments  and  when  the  people  of  the  island 
themselves  need  all  the  help  that  can  be  given  them. 

SOUTH  GABOLINA. 

During  the  past  fiscal  year  an  area  of  686  square  miles  has  been 
survey ea  around  Abbeville,  and  on  the  completion  of  this  work  the 

Srty,  in  charge  of  Mr.  Taylor,  will  make  a  survey  of  Darlington 
»unty,  particularly  in  the  interest  of  the  bright-tobacco  growers  and 
truck  growers. 

It  is  proposed  to  detail  a  party  for  nine  months  during  the  coming 
field  season  to  survey  an  area  in  Spartanburg,  Pickens,  and  Orange- 
burg counties,  particularly  in  the  interest  of  the  cotton,  fruit,  and 
bri^t-tobacco  growers. 

SOUTH   DAKOTA. 

No  surveys  have  been  carried  on  in  this  State,  nor  are  any  contem- 
plated for  the  present  field  season.  It  seems  desirable,  however,  to 
assi^  a  party  for  a  period  of  three  months  during  the  next  field  sea- 
son to  start  a  survey  in  Brookings  County. 

TENNEB8EB. 

During  the  past  fiscal  year  a  survey  in  the  interest  of  the  tobacco 
growers  was  made  of  Montgomery  County,  embracing  an  area  of  547 
square  miles,  under  the  direction  of  Mr.  J.  E.  Lapham.  Among  the 
important  results  of  this  survey  has  been  the  suggestion  that  one  type 
of  soil  which  is  at  pi'esent  of  little  agricultural  value  and  which  covers 
a  considerable  area,  is  adapted  to  fruit  growing,  and  it  is  believed 
that  this  interest  could  be  introduced  wiUi  profit  to  the  community. 
It  was  hoped  that  the  survey  would  be  the  basis  of  an  investigation  of 
the  possibilities  of  improving  the  tobacco  interests,  but  the  appropri- 
ation for  the  Bureau  was  not  sufficient  to  enable  this  to  be  done. 

It  is  proposed  to  extend  the  soil  survey  to  Greene,  Cumberland,  and 
Davidson  counties,  assigning  a  party  to  this  work  for  a  period  of  about 
nine  months  during  the  coming  field  season. 

TEXAS. 

During  the  past  field  season  the  Willis  area  of  215  square  miles  has 
been  surveyed  in  the  interest  of  the  tobacco  growers,  and  a  party  of 
tobacco  experts  has  been  placed  there  to  investigate  the  possibility  of 
producing  a  more  desirable  filler  tobacco. 

The  Alvin  area  was  also  started  under  the  direction  of  Mr.  Bennett, 
and  this  and  the  Brazoria  area  will  probably  be  completed  during  the 
present  field  season.  This  is  particularly  in  the  interest  of  the  fruit 
growers  around  Alvin  and  of  the  sugar  interests  around  Brazoria. 

It  is  also  proposed  to  survey  an  area  during  the  present  field  season 
around  Vernon,  in  the  Panhandle  of  Texas,  in  the  interest  particularly 
of  the  wheat  growers  and  with  the  view  that  the  results  may  be  useful 
in  the  introduction  of- macaroni  wheat. 

Representations  have  been  made  to  the  Department  which  make  it 
appear  advisable  to  assign  a  party  to  this  State  for  at  least  nine  months 
daring  the  next  field  season  lor  surveys,  particularly  in  Tyler  County, 
and  ako  around  Austin  and  San  Antonio. 


48  BEPOBT   OF   THE   8ECBETABY   OF   AGBIOULTUBE. 

UTAH. 

The  soil-survey  work  of  1899  and  1900  has  been  discontinued  in  this 
State,  but  it  is  proposed  to  assign  a  party  for  six  months  during  the 
next  field  season  to  survey  the  irrigable  lands  around  Utah  Lake. 

The  work  around  Salt  Lake  City  is  being  followed  up  by  a  drainage 
investigation  having  for  its  object  the  reclamation  of  some  of  the  alkali 
lands. 

VERMONT. 

A  strong  demand  is  made  for  the  extension  of  the  soil  survey  in  the 
Connecticut  Valley  in  the  interest  of  the  tobacco  growers,  to  see  if 
the  cultivation  of  the  Sumatra  tobacco  can  not  be  extended  to  that 
latitude.  It  is  proposed  to  assign  a  party  for  three  months  during 
the  next  field  season  to  extend  the  soil  survey  of  the  Connecticut 
Valley. 

VIRGINIA. 

During  the  last  fiscal  year  the  Bedford  area  and  the  Prince  Edward 
area  have  both  been  completed,  and  the  Harrisonburg  area  hajs  been 
begun.  All  of  this  work  has  been  under  the  direction  of  Mr.  C.  N. 
Mooney.  It  is  proposed  to  finish  the  Harrisonburg  area  and  the 
northern  part  of  the  Buckingham  sheet  of  the  Geological  Survej^  dur- 
ing the  present  field  season,  and  to  assign  a  partv  to  this  State  for  nine 
months  during  the  next  field  season  to  survey  the  southern  half  of  the 
Buckingham  sheet  and  the  whole  of  the  Harpers  Ferry  sheet,  as  well 
as  an  area  around  Norfolk. 

The  most  important  work  has  been  done  on  the  Bedford  and  Har- 
risonburg areas.  These  include  portions  of  the  Piedmont  Plateau,  of 
the  Valley  of  Virginia,  and  of  the  intervening  mountain  area.  The 
results  of  the  work  on  the  plateau  and  in  the  valley  are  important,  but 
the  greatest  interest  centers  in  the  survev  of  the  mountain  soils,  in 
which  the  fruit  interests  are  developing.  It  has  been  found  that  the 
different  varieties  and  types  of  fruit  are  best  adapted  to  different  soils, 
and  as  the  survey  extends  and  these  soils  are  being  outlined  the  basis 
is  presented  for  the  most  intelligent  development  of  the  fruit  interests. 

The  Harpers  Ferry  area  will  take  in  a  considerable  portion  of  the 
valley,  as  well  as  of  the  plateau,  and  the  results  of  the  work  should  show 
the  reason  for  the  decline  in  agricultural  value  of  the  valley  soils,  and 
should  suggest  means  for  reviving  the  agricultural  interests  of  what 
was  once  a  prosperous  community  on  what  was  considered  the  highest 
type  of  agricultural  land. 

The  survey  around  Norfolk  will  be  in  the  interest  of  the  truck 
growers. 


WASHINGTON. 


During  the  past  fiscal  year  the  Walla  Walla  area,  covering  about 
150  square  miles  and  including  practically  all  of  the  irrirable  lands  of 
that  locality,  was  suiTcyed  under  the  direction  of  Mr.  JHolmes.  The 
work  has  just  been  finished  and  the  results  can  not  yet  be  reported. 


WISCONSIN. 


No  work  was  done  in  the  past  fiscal  year  in  this  State,  but  Mr.  Jay  A. 
Bonsteel  was  assigned  on  July  1  of  the  present  fiscal  year  to  the  Janes- 
ville  area  to  survey  the  soils  around  Janesville,  Stoughton,  and  Edger- 
ton.  This  survey  is  in  the  interest  of  the  tobacco  growers,  and  is 
particularly  to  see  if  the  Sumatra  tobacco  is  likely  to  be  adapted  to 
this  section,  and  to  be  a  basis  for  the  improvement  of  the  type  of 
tobacco  at  present  grown. 


REPOBT  OF  THE  8ECRETABY  OF  AGBICULTURE.       49 

It  seems  desirable  to  assign  a  party  to  this  State  for  six  months  dur- 
ing the  next  field  season  to  make  a  survey/particularly  of  Eau  Claire 
C!ounty. 

WYOMING. 

No  soil  surveys  have  as  yet  been  made  in  this  State,  but  it  is  pro- 
posed to  assign  a  party  for  six  months  during  the  next  field  season  to 
survey  the  soils  of  the  irrigable  part  of  the  Laramie  sheet  of  the 
Geological  Survey. 

ESTIMATED  COST  OF   PROPOSED   SOIL  SURVEY  WORK. 

During  the  fiscal  year  1902  about  $40,000  was  spent  on  the  soil  sur- 
vey with  10  surve}' "parties.  For  the  fiscal  year  1903  an  allotment  of 
$60,000  has  been  maae  f  or  this  work  with  15  soil  survey  parties.  For 
the  fiscal  year  1904,  for  which  estimates  are  being  submitted  to  Con- 
gress, on  the  basis  of  the  plans  which  have  just  been  given  for  the 
continuation  and  extension  of  the  work  in  order  to  meet  the  most 
urgent  demands,  an  allotment  of  $120,000* would  be  necessary.  This 
is  Dased  upon  a  total  estimate  of  243  months  of  field  work  contem- 
plated by  flie  above  plans,  which  will  require  for  its  completion  within 
the  fiscal  year  30  neld  parties,  costing  approximately  $4,000  each, 
calculated  on  the  basis  oi  the  work  done  during  the  last  three  years. 
Each  party  would  survey  about  1,200  square  miles,  making  a  total 
estimated  area  of  34,800  square  miles,  or  22,272  acres,  in  38  States 
and  Territories,  which  would  be  surveyed  in  that  year. 

Publication  of  the  Report  and  Maps. 

The  results  of  the  field  work  of  the  Bureau  of  Soils  are  published 
under  authoritv  of  the  joint  resolution  of  Congress  providing  for  the 

grinting  annually  of  the  Report  of  Field  Operations  of  the  Division  of 
oils.  Department  of  Aericulture,  approved  February  23, 1901.  Under 
the  interpretation  of  this  resolution  by  the  Public  printer,  the  report 
and  accompanying  papers  have  to  be  published  at  one  time  in  a  single 
volume,  with  the  maps  in  a  separate  case.  This  is  undesirable  in  many 
ways,  for  work  that  is  finished  in  the  winter  or  spring  has  to  be  held 
in  the  office  until  the  succeeding  February,  when  the  report  of  the 
field  work  is  all  completed  and  sent  to  the  Public  Printer.  This 
delays  the  publication  for  nearly  eighteen  months  after  the  work  is 
completed,  and  the  public  interests  require  that  the  work  should  be 
pubushed  as  soon  as  possible  after  the  completion  of  the  field  work. 
Furthermore,  the  puolication  of  all  the  reports  and  maps  in  a  single 
volume  makes  a  bulky  and  expensive  book  to  send  to  any  person 
requesting  information  about  a  particular  area.  The  demand  also  is 
so  great  that,  although  the  Department  has  8,000  copies  of  the  bound 
report  to  distribute  and  the  Senate  and  House  of  Representatives 
have  together  9,000  copies,  the  Department  received  upward  of  2,000 
requests  for  the  1900  report  which  could  not  be  filled.  Reprints  were 
ordered  of  all  the  reports,  in  editions  ranging  from  500  to  1,500 
copies,  and  these  were  quickly  exhausted.  As  the  work  becomes  bet- 
ter known,  many  requests  are  coming  from  Senators  and  Representa- 
tives, and  the  opinion  is  freely  expressed  that  the  full  value  of  the 
work  can  not  be  secured  unless  there  is  a  liberal  provision  for  its  dis- 
tribution within  the  area  in  which  the  work  has  been  done.  The 
requests  for  reprints  of  the  1901  report  indicate  that  from  3,000  to 
10,000  copies  will  be  required  to  satisfy  the  demand,  notwithstanding 
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the  fact  that  some  of  the  States  are  ordering  reprints  of  the  maps  for 
their  own  distribution. 

In  view  of  these  facts  it  is  recommended  that  the  joint  resolution  l)e 
so  amended  as  to  permit  of  the  Report  of  the  Field  Operations  of  the 
Bureau  of  Soils  being  published  m  parts  or  volumes  as  the  work  is 
completed.  That  there  should  also  be  reprinted  of  the  separate 
reports,  with  their  accompanying  illustrations  and  soil  maps,  eaitions 
sufficient  to  allow  500  for  each  Senator  to  whose  State  the  survey 
relates,  2,000  for  each  Representative  in  whose  district  the  survey  may 
be  made,  and  1,000  for  the  use  of  the  Department  of  Agriculture. 
This  will  insure  the  prompt  publication  of  the  results  of  the  survey 
and  a  distribution  through  members  of  Congress,  which  my  present 
information  seems  to  indicate  is  desirable  if  the  full  value  of  the  soil 
survey  work  is  to  be  attained  in  the  dissemination  of  the  information 
thus  gathered,  promptly  and  freely,  to  the  people  who  are  interested. 

Needed  liEGiSLATioN  for  Insular  Surveys. 

It  seems  desirable  that  the  benefits  derived  from  the  son  survey 
work  should  be  extended  to  the  insular  possessions  of  the  United 
States,  and  I  recommend  that  the  act  making  appropriation  for  the 
Bureau  of  Soils  be  so  worded  as  to  permit  of  the  sending  of  soil  survey 
parties  to  Porto  Rico  and  Hawaii.  Numerous  demands  have  come 
for  the  extension  of  the  work  in  both  Porto  Rico  and  Hawaii,  and  it 
seems  probable  that  the  work  will  be  of  particular  value  to  these 
islands  in  the  present  state  of  the  building  up  of  their  agricultural 
resources. 

The  work  has  already  been  started  in  Porto  Rico  and  in  the  Philip- 
pine Islands,  the  latter  through  cooperation  with  the  War  Department 
and  the  civil  government  of  the  islands,  in  the  detail  of  Mr.  Clarence 
W.  Doi-sey  to  the  Philippine  government  and  the  defraying  of  his 
salary  and  the  expenses  of  the  soil  survey  work  by  that  government 
The  work  can  not  be  continued  in  Porto  Rico  nor  started  b^'^  the 
Department  in  any  other  of  our  possessions  without  a  change  m  the 
wording  of  the  appropriation  act. 

Investigations  in  Soil  Management. 

In  the  development  of  the  soil  survey  many  questions  are  presented 
of  the  possibility  of  improved  methods  of  cultivation  and  handling  of 
the  crops,  as  well  as  of  introducing  new  methods,  new  crops,  and  new 
industries.  Some  of  these  suggestions  need  more  time  and  more  study 
than  can  be  given  by  the  sou-survey  parties  in  the  limited  time  in 
which  the}'  remain  in  an  area.  Furthermore,  the  presentation  of  such 
suggestions  in  printed  reports  is  apt  to  fail  of  securing  proper  recog- 
nition from  the  conservative  farmer,  who  follows  pretty  much  the 
methods  used  by  himself  and  his  predecessors  on  the  land.  Without 
these  further  studies  and  a  practical  demonstration  of  their  efficiency 
many  of  the  important  results  of  the  soil  survey  are  liable  to  l>e  lost. 

For  these  reasons  a  division  of  soil  management  has  been  instituted 
in  the  Bureau,  in  charge  of  Prof.  Franklin  H.  King.  During  the  past 
3'ear  exceedingly  delicate  methods  have  been  devised  for  the  analyses 
of  soils  in  the  field.  They  are  so  sensitive  that  the  amounts  of 
nitrates,  phosphates,  sulphates,  and  the  like  which  may  be  present, 
as  indicated  by  water  solutions,  can  be  determined  to  within  4  or  5 
pounds  per  acre  1  foot  deep.  With  these  methods  it  is  possible  to 
detect  throughout  the  year  fertilizers  which  were  applied  in  the  sprinjg, 
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and  to  trace  the  moyement  of  these  fertilizers  from  the  place  where 
they  were  applied  down  through  the  different  depths  of  tne  soil.  It 
has  been  found  possible  to  show  noticeable  differences  in  the  chemical 
composition  of  the  soil  in  the  same  field,  in  some  parts  of  which  the 
crops  are  growing  well,  and  in  other  parts  of  which  they  are  but 
poorly  developed.  It  appears  that  the  time  has  arrived,  looked  for- 
ward to  with  much  interest  by  scientists  and  practical  men  alike,  when 
an  analysis  will  show  the  need  of  any  particular  soil  for  certain  fer- 
tilizers. It  is  too  early  to  make  a  positive  statement  of  this  kind,  but 
the  indications  are  that  this  can  soon  be  accomplished. 

A  considerable  amount  of  work  has  been  done  with  these  methods 
on  the  soils  of  eastern  North  Carolina  and  of  Wisconsin,  and  quite 
recently  many  of  the  important  soil  types  which  have  been  established 
by  the  Bureau  in  Georgia,  North  Carolina,  South  Carolina,  Virginia, 
Maryland,  New  Jersey,  Pennsylvania,  and  Wisconsin  have  been  ana- 
lyzed by  these  method.  These  types  represent  all  grades  of  soil,  from 
the  most  productive  to  those  whicn  are  quite  unproductive;  soils  that 
are  adapted  to  truck  crops,  tobacco,  fruit,  wheat,  and  corn;  and  soils 
under  a  range  of  climatic  conditions  with  rainfall  varying  from  25  to 
45  inches  per  annum. 

The  results  of  this  work  have  led  us  to  look  upon  the  soil  moisture 
as  a  great  nutritive  solution  existing  over  the  surface  of  the  earth,  the 
composition  of  which  is  everywhere  approximately  the  same.  The 
soil  is  a  heterogeneous  mixture  of  minerals,  the  predominant  ones 
being  silica,  felcbpar,  mica,  and  other  like  silicates,  resulting  prima- 
rily From  the  disintegration  and  decomposition  of  igneous  rocto,  spread 
out  often  through  tne  action  of  water  over  vast  areas  of  land.  All 
these  minerals  are  but  slightly  soluble,  and  it  is  not  unreasonable  to 
expect  that  such  a  heterogeneous  mixture  of  silicates  in  contact  with 
water  should  yield  a  soil  solution  having  sensibly  the  same  composi- 
tion and  concentration.  The  older  experimenters  in  Germany  found 
that  in  making  up  solutions  for  water  culture  or  for  sand  culture  the 
concentration  ana  composition  of  the  nutritive  solution  must  be  the 
same  within  relatively  narrow  limits  for  success  in  plant  development. 
The  results  of  the  past  season  indicate  that  the  differences  in  the  com- 
position and  concentration  of  the  dissolved  material  in  the  soil  moisture 
of  various  types  of  soil  of  widely  different  localities  and  of  different 
agricultural  values  are  little  if  any  gi*eater  than  the  differences  to  be 
found  in  one  and  the  same  type  of  soil  under  good  and  under  poor 
farm  management. 

The  "early  truck"  soil  of  the  Atlantic  coast  may  be  deficient  in 
plant  food  and  may  require  fertilizers  for  the  best  development  of  the 
crop,  but  even  with  such  an  application  as  would  make  these  soils  as 
rich  in  plant  food  as  the  prairie  soils  of  the  Middle  W^est,  these  light 
truck  soils  could  not  economically  be  made  to  produce  as  large  corn 
crops  as  the  prairie  soils.  The  difference  in  the  agricultural  value  of 
these  different  types  appears  to  depend  not  so  much  upon  the  chemical 
composition  as  upon  the  physical  properties  of  the  soils,  and  especially 
upon  their  relation  to  moisture.  In  other  words,  the  chemical  char- 
acteristics of  the  soil  influence  the  yield  of  crops,  while  the  physical 
characteristics  have  generally  the  greater  importance  in  determining 
the  kind  of  crop  adapted  to  the  soil. 

This  work  will  require  much  further  investigation  before  these 
statements  can  be  definitely  proved,  but  the  amount  and  character 
of  the  evidence  so  far  obtainea  is  such  that  these  ideas  may  be  taken 
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safely^  as  working  hypotheses.  They  are  now  serving  us  in  this 
capacity  in  suggesting  and  giving  direction  to  studies  which  are  con- 
ficfently  believed  to  nave  lar-reaching  importance  for  agricultural 
methods  and  practice^  studies  which  in  all  probability  could  not  have 
been  conceived  or  planned  without  the  investigations  which  have  just 
been  briefly  outlined.  The  results  of  the  worK  indicate,  as  might  be 
expected,  that  the  composition  of  the  soil  moisture  is  largely  influ- 
enced both  by  the  cultivation  and  by  the  cropping  of  the  soil,  and 
appear  to  show  in  what  way  and  to  what  extent  cultivation  can  be 
depended  upon  to  change  these  important  characteristics. 

The  results  of  the  last  year's  work  also  seem  to  indicate  the  very 
superficial  nature  of  the  droughts  which  so  seriously  affect  crops  in  the 
Eastern  and  Middle  Western  states.  It  has  been  frequently  observed 
that  in  a  time  of  drought,  when  the  surface  soil  becomes  desiccated 
and  the  plants  are  suffering,  the  subsoil  at  a  depth  of  1  or  2  feet  con- 
tains but  little  less  than  the  average  amount  of  moisture,  and  it  has 
frequently  been  observed  that  the  crops  are  much  more  shallow  rooted 
than  they  are  in  the  far  West.  This  has  been  variously  ascribed  to 
the  uniform  texture  of  the  soils  and  subsoils  in  arid  regions,  and  to 
other  reasons,  but  the  true  explanation  seems  to  be  that  with  our  fre- 
quent and  excessive  i*ains  in  the  spring  and  early  part  of  the  growing 
season,  the  crops  find  suflicient  moisture  near  the  surface  and  develop 
a  superficial  root  system.  When  the  drought  comes  and  the  surface 
soil  loses  its  moisture,  the  crop  suffers  because  it  is  not  provided  with 
a  deeper  root  system.  In  the  far  West,  where  spring  and  summer 
rains  are  rare,  the  crop  is  planted  upon  a  soil  which  is  always  uniformly 
moist  to  a  considerable  depth,  and  with  no  subsequent  rains  the  plant 
develops  a  deeper  root  system,  which  enables  it  to  survive  long  periods 
of  drought  that  would  seriously  affect  it  if  it  was  subjected  to  frequent 
showers  during  the  early  period  of  its  growth.  It  is  a  familiar  fact 
that  a  lawn  which  once  is  watered  durinje*  a  dry  season  will  have  to  be 
frequently  watered  or  the  grass  will  suffer  oftentimes  more  than  if  it 
had  not  been  watered  at  all.  The  first  watering  induces  a  superficial 
root  development,  which  must  be  supplied  frequently  with  water. 
What  can  be  done  to  prevent  this  tendency  and  to  overcome  the  eflfect 
of  droughts  is  a  subject  of  the  utmost  importance,  and  one  which  will 
receive  the  attention  it  deserves. 

I  know  of  no  line  of  work  which  has  been  undertaken  of  more  fun- 
damental importance  than  the  work  of  the  division  of  soil  manage- 
ment, nor  one  which  offers  a  promise  of  more  valuable  results  to  flie 
agricultural  interests.  When  these  fundamental  problems  have  been 
established  they  will  give  a  reliable  basis  for  the  development  of  better 
methods  of  cultivation,  fertilization,  and  of  cropping. 

Tobacco  Investigations. 

Since  my  last  report  the  commercial  success  of  the  shade-grown 
Sumatra  tobacco  in  the  Connecticut  Valley  has  been  assured.  Last 
year  41  acres  of  shade  were  erected  by  13  farmers,  cooperating  with 
the  Department  of  Agriculture,  35.88  acres  of  which  were  planted  to 
Sumatra  and  the  rest  to  the  ordinary  Connecticut  Habana  seed  tobacco. 
The  expenses  of  this  work,  amounting  on  an  average  to  about  ^57 
per  acre,  were  borne  by  the  farmers,  tne  Department  of  Agriculture 
exercising  supervision  over  the  work  and  directing  all  the  operations. 
The  Department  also  reserved  the  right  to  offer  the  tobacco  for  sale, 
for  the  purpose  of  obtaining  official  information  as  to  the  commercial 
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value  of  the  product,  which  it  would  have  been  impossible  to  obtain 
if  the  tobacco  had  been  disposed  of  at  private  sale.  Accordingly, 
after  it  had  been  carefully  cured  and  assorted  under  the  direction  of 
the  Department's  experts,  the  tobacco  was  catalogued  and  offered  for 
sale  at  public  auction  at  Hartford,  Conn.,  on  May  1,  in  accordance 
with  the  wishes  of  the  various  growers.  A  committee  of  tobacco 
brokers,  with  JSon.  E.  Stevens  l^nry.  Congressman  from  the  First 
district  of  Connecticut,  as  chairman,  was  invited  to  cooperate  with  the 
Department  in  the  management  of  this  sale.  The  committee  consisted 
of  Messrs.  M.  E.  Flaherty,  New  York;  Steven  G.  Buth,  New  York; 
S.  M.  Seymour,  New  York;  Capt.  Darius  Ferry,  New  York;  James 
Ertheiler,  New  York,  and  Herman  G.  Vetterlein,  Philadelphia. 

The  committee  took  a  great  deal  of  interest  in  the  work  and  rendered 
very  efficient  services  in  the  matter.  Credit  is  due  them  for  the  time 
and  expense  which  they  personally  contributed  in  the  interest  of  this 
investigation  and  of  the  Connecticut  growers. 

The  tobacco  was  offered  for  sale  at  public  auction  from  sworn  sam- 
ples. As  each  grower  wanted  to  sell  his  crop  independently  of  the 
others,  many  ox  the  bales  had  mixed  sizes  and  even  mixed  grades. 
Furthermore,  the  leaf  had  not  been  tried  by  the  manufacturers,  and 
there  was  some  hesitancy  in  bidding  on  this  account.  This  accounts 
for  the  considerable  variation  in  the  price.  It  is  estimated  by  the 
Department's  experts,  as  stated  in  Bulletin  No.  20  of  the  Bureau  of 
Soils,  that  the  tobacco  cost  on  an  average,  baled  and  ready  for  market, 
about  51i  cents  a  pound.  The  ordinary  tobacco  grown  in  the  open  fields 
in  Connecticut  brings  on  an  average  from  18  to  20  cents  a  pound.  The 
average  price  paid  for  the  shade-grown  tobacco  was  $1.20  a  pound,  the 
price  varying  from  J2.80  per  pound  for  the  best  to  25  cents  a  pound 
for  some  of  the  mixed  bales.  The  crop  that  brought  the  best  price 
sold  for  $1.63  per  pound  on  the  average. 

On  the  whole,  it  is  believed  that  the  auction  sale  was  ver^  satisfac- 
tory, but  it  is  thought  that  the  prices  for  this  year's  crop  will  be  even 
higner,  as  indicated  by  the  great  demands  for  the  product  and  by  the 
favorable  reports  that  are  coming  in  from  the  cigar  manufacturers 
who  have  used  this  leaf.  The  aggregate  of  the  prices  obtained  at  the 
auction  shows  a  very  handsome  financial  transaction. 

The  total  area  cultivated  in  Sumatra  tobacco  in  1901  was  35.88  acres. 
There  were  produced  51,308  pounds  of  cured  tobacco,  and  actually 
baled  41,046  pounds,  the  difference  being  the  loss  on  account  of  fer- 
mentation, trash,  and  filler  leaves.  The  total  cost  of  production,  esti- 
mated at  $657.17  per  acre,  was  $23,579.26.  The  total  value,  estimated 
at  $1.20  per  pound,  the  average  price  obtained  at  the  sale,  was 
$49,255.20.  Tnis  ffave  a  net  profit  to  the  growers  of  $25,675.94,  or 
108.8  per  cent.  Tnis  does  not  include  the  cost  of  the  land,  barns,  or 
warehouses,  nor  the  interest  on  the  investment  so  represented,  but 
does  include  the  whole  cost  of  the  shade,  the  framework  of  which  is 
expected  to  last  for  from  five  to  eight  years.  The  profits  per  acre  were 
as  follows:  Of  baled  tobacco,  exclusive  of  trash,  there  was  obtained 
1,144  pounds  per  acre;  the  cost  of  this  was  approximately  $657.17  per 
acre;  the  value,  at  $1.20  per  pound,  was  $1,372.80,  giving  a  net  profit 
of  $715.63.  The  best  crop,  which  was  raised  on  a  lot  of  aoout  6  acres, 
gave  a  yield  of  1,026  pounds  per  acre;  the  estimated  cost  was  $649.86 
per  acre;  the  total  value  at  $1.63  per  pound,  the  average  price  obtained 
for  this  lot,  was  $1,672.38,  giving  a  net  profit  of  $1,022.52  per  acre. 

A  great  deal  of  interest  has  b^n  felt,  of  course,  as  to  the  experi- 
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ence  of  the  cigar  manufacturers  in  handling  this  product,  and  the 
reports  have  been  apxiously  awaited.  Very  favorable  notices  have 
been  published  from  time  to  time  in  the  press   and  various  trade 

gurnals,  but  in  order  to  obtain  direct  and  reliable  information  the 
epartment  addressed  three  of  the  largest  cigar  manufacturers  in 
Hartford  and  vicinity,  who  it  w&s  known  had  purchased  some  of  the 
stock  at  auction.  In  reply  to  these  inquiries  the  f  oUowlBg  letters  were 
received: 

Hartford,  Conn.,  Augustus,  I90f. 

Dear  Sir:  I  beg  to  inclose  you  my  foreman's  report  on  shade-srown  tobaoco. 
(Mitchelson,  1901  crop. )  The  appearance  of  the  crop  in  the  sheds  this  year  shows 
an  improvement  in  color;  there  are  more  brown  leaves,  with  less  of  the  ffreen  cast 
so  much  in  evidence  last  season.  I  hope  the  growers  will  make  a  special  effort  to 
raise  shade-grown  wrappers  only  on  land  that  produces  a  sure  burn.  This  type  is 
only  for  wrappers,  and  a  perfect  bum  is  quite  important. 

RespectfuUy,  yours,  Charles  Soby. 

Report  to  Charles  Soby  by  E,  M.  RoszelUy  foreman  of  factory,  on  test  of  shade-grawti 

wrappers,  MUcheUon  crop,  1901, 

Shade-erown  wrappers,  as  t^ted  under  my  supervision,  will  show  some  remark- 
able results  as  to  ^ieid  of  product  and  of  the  effect  on  quality  of  cigars  by  their  use. 
By  comparison  with  a  like  quantity  of  imported  Sumatra  wrappers  as  to  yield  in 
product,  the  difference  in  favor  of  the  shade-grown  wrappers  is  apparent  to  all. 

Our  test  on  one  bale  of  shade>grown  wrappers  of  155  pounds  net  weight  shows  the 
enormous  yield  of  85,432  cigars,  an  average  of  29^^  ounces  per  thousand.  The  same 
stock,  as  prepared  by  the  tobaoco  8tript)ers  for  the  workmen's  tables,  shows  an  aver- 
age of  27}  ounces  per  thousand,  which  includes  waste  of  all  descriptions  in  the  strip- 
pmg  room.  Our  tests  on  imported  Sumatra  wrappers  of  same  weights  show  an  aver- 
age of  70,000  cigars  to  the  bale,  with  greater  loss  in  stem  and  wrappers  in  preparation. 

In  casing  for  the  stripping  room,  the  shade^rown  wrappers  take  the  water  very 
nicely  and  show  no  bad  effects,  the  wrappers  bemg  much  easier  handled  by  thecaser 
than  Sumatra.    It  does  not  become  matted,  but  separates  without  any  trouble. 

The  workmen  find  no  difficulty  in  working  the  leaf,  as  no  loss  of  time  or  product 
is  caused  by  the  use  of  shade-grown  wrappers.  The  1^  is  very  elastic,  ana  works 
well  by  comparison  with  other  wrappers  tested  by  us. 

The  quality  of  the  shade  wrappers  is  excellent,  and  blends  very  well  with  our 
binders  and  fillers.  I  am  positive  the  cigars  are  improved  in  quality  by  its  use.  I 
find  no  trouble  with  the  oum  of  the  leaf  in  my  daily  inspection  of  the  wrappers. 
I  have  failed  to  find  a  single  leaf  that  does  not  burn  perfectly. 

As  to  color,  they  are  not  ]ierfect  in  all  respects.  I  find  that  about  91  per  ceut  of 
the  stock  tested  by  us  was  good  in  color. 

All  things  considered,  the  points  in  favor  of  the  shade-grown  wrappers  may  be 
summed  up  as  follows: 

First.  Greater  yield  in  product. 

Second.  Leaves  are  lighter  in  weight  and  color. 

Third.  Less  waste  and  cost  in  preparation  for  workmen's  tables. 

Fourth.  Less  loss  in  weight  of  stems  as  compared  with  Sumatra  wrappers. 
Respectfully,  yours, 

E.  M.  ROSZELLS. 


SuFFiELD,  Conn.,  September  4j  190t. 

Dear  Sir:  It  is  but  right  I  should  advise  you  as  to  the  working  quality  of  the 
Connecticut  shade-grown  Sumatra  tobacco,  from  which  I  purchased  at  the  sale  in 
Hartford,  Conn.,  on  May  1,  1902,  20  bales. 

I  have  worked  in  my  cigar  factory  since  then  cjuite  a  proportion  of  this  tobaoco, 
and  I  am  more  than  pleased  with  the  results.  It  is  finer  and  better  in  every  way  (in 
color,  texture,  and  flavor)  than  the  imported  Sumatra,  and  the  wrapping  qualities 
are  enormous;  20  ounces  will  easily  wrap  1,000  5-inch  cigars.  I  am  confident  that 
when  cigar  manufacturelrs  come  to  work  this  tobacco  the  demand  will  be  far  greater 
than  the  supply. 

Very  respectfully,  yourn,  L.  P.  Bisssti.. 


Hartford,  Conn.,  September  /,  1902, 

Dear  Sir:  We  have  been  using  the  shade-grown  tobacco,  which  we  bought  at  the 
auction  held  in  this  city  last  May,  to  some  extent  all  summer.     We  are  using  it  on  a 
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small  "perfecto"  cigar.  It  wraps  with  about  2  pounds  to  1,000  cngars.  The  colors 
have  improved  a  great  deal  since  last  spring.  It  bums  well  and  tastes  well.  So  far 
we  have  not  had  any  complaints  from  any  of  our  customers  about  the  cigars  with 
this  wrapper.  We  should  like  it  better  if  it  had  a  little  more  body,  because  then  it 
would  stand  the  cold  weather  better. 

Very  truly,  yours,  Leigh ke  &  Pletcher. 

In  another  communication  Mestsrs.  Leichke  &  Pletcher  report  that 
they  could  wrap  1,000  of  their  5-inch  cigars  with  1  pound  10  ounces 
of  the  leaf,  while  Mr.  Bissell,  of  Suffiela,  reported  that  he  was  using 
2  pounds  of  the  shade-grown  leaf  to  wrap  1,000  of  his  cigars,  and  that 
with  a  bale  of  wrappers  weighing  140  pounds  102,000  cigars  were 
wrapped.  It  can  safely  be  said,  therefore,  that  the  leaf  has  success- 
fully stood  the  test  of  the  cigar  manufacturer. 

Even  before  the  tobacco  was  ready  for  the  market  or  the  results  of 
the  sale  announced  preparations  were  made  by  the  growers  to  largely 
increase  the  acreage.  Although  the  commercial  success  of  the  investi- 
gations had  been  fully  demonstrated,  the  industry  was  so  important 
and  involved  such  an  expenditure  of  labor  and  capital  that,  at  the 
earnest  solicitation  of  the  growers,  the  Department's  experts  were  left 
in  the  Connecticut  Valley  for  another  year  to  advise  with  such  of  the 
growers  as  needed  their  assistance.  At  the  present  time  the  Depart- 
ment is  advising  and  instructing  in  this  way  38  growers  in  Connecticut 
and  Massachusetts,  cultivating  645  acres  of  shade  tobacco.  The  efforts 
of  the  Department  in  this  direction  seem  to  be  very  highly  appreciated. 

The  season  has  been  distinctly  unfavomble.  There  has  been  an 
unprecedented  amount  of  i^ain,  falling  in  very  severe  showers,  and 
the  season  as  a  whole  has  been  characterized  by  cool  spells  and 
especiallv  cool  nights.  This  has  apparently  not  affected  the  crop 
materially,  as  it  is  the  general  belief  that  the  crop  at  this  time  is  bet- 
ter than  that  of  last  year.  The  season  has  also  been  one  of  unusually 
severe  wind  and  hail  storms.  Considerable  damage  has  been  done  to 
the  outside  crops  in  certain  sections  of  the  State,  but  no  damage  has 
been  done  to  the  shaded  tobacco,  as  the  cloth  has  protected  the  leaf 
from  all  injury  from  hail.  The  damage  from  wind  has  also  been 
exceedingly  light.  The  winds  have  been  so  strong  in  places  that  the 
posts  have  been  lifted  from  the  ground,  but  the  damage  to  the  tents 
has  been  exceedingly  slight  and  there  has  been  practically  no  injury 
to  the  crop. 

As  to  the  financial  prospects  for  this  year,  the  following  estimate  is 
based  on  the  experience  of  last  year:  There  are  about  700  acres  of 
tobacco  under  shade,  which  will  produce  about  1,000,000  pounds  of 
cured  tobacco,  or  800,800  pounds  of  baled  tobacco,  exclusive  of  trash. 
The  total  cost,  at  $657.17  per  acu"e — the  average  for  last  year — will 
amount  to  $460,019.     The  total  value  of  the  baled  tobacco  at  $1.20 

?Br  pound,  the  average  price  obtained  at  the  auction,  will  be  $960,960. 
he  net  profit  will  be  $500,941.  It  is  believed,  however,  that  the  cost 
per  acre  will  be  considerably  less  than  last  year,  and  that  the  price 
per  pound  will  be  greater.  The  Department  believes  that  this  indus- 
try has  been  successfully  placed  upon  a  commercial  basis,  and  that 
there  will  be  a  considerable  increase  in  the  crop  grown  next  year. 
We  have  demonstrated  our  ability  to  produce  a  leaf  which  is  desired 
by  our  people,  and  for  which  about  $6,000,000  have  annually  been 
expended  in  foreign  countries.  The  demand  for  this  product  has 
always  been  greater  than  the  supply,  and  prices  have  been  maintained 
in  a  i'emarkable  manner.  It  may  seem  strange  to  some  that  manu- 
facturers can  afford  to  pay  such  prices  for  wrapper  leaf,  but  even  at 
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$S  a  pound  for  feaf  that  will  wrap  at  the  rate  of  2  pounds  to  LOOO 
cigars,  the  cost  of  the  wrapper  is  about  six-tenths  or  a  cent.  Even 
at  such  prices  the  leaf  can  profitably  be  used  on  a  5-cent  cigar. 
There  is  so  little  waste  to  the  leaf,  it  yields  so  well  in  the  manufacture 
of  cigars,  the  color  is  so  uniform,  and  the  grading  is  so  perfect  that 
manufacturers  find  it  actually  cheaper  to  pay  $3  a  pound  for  such 
leaf  than  to  buy  domestic  wrappers  at  an  average  of  20  cents  a  pound 
or  selected  domestic  wrappers  at  from  50  to  60  cents. 

SUMATRA  TOBACCO   IN  LOCALITIES  OTHER  THAN  CONNECTICUT. 

Considerable  interest  has  been  shown,  of  course,  in  the  possibility 
of  extending  the  Sumatra  tobacco  industry  to  other  localities  and  to 
other  States.  It  was  predicted,  as  a  result  of  the  soil  survey  of  the 
Lancaster  area,  Pennsylvania,  that  the  Sumatra  tobacco  could  be  suc- 
cessfully grown  under  shade  on  the  narrow  strip  of  Donegal  gravellj 
loam  bordering  the  Susquehanna  River.  Experiments  carried  on  this 
year  by  the  Pennsylvania  experiment  station,  in  cooperation  with  this 
Department,  in  growing  Sumatra  tobacco  under  shade  on  a  small  tract 
of  about  1  acre  appear  to  have  demonstrated  the  correctness  of  this 
prediction.  The  crop  has  been  harvested  and,  judging  from  the  product 
m  the  curing  shed,  it  is  of  good  quality.  It  is  not  believea  by  the 
Department  experts  that  equally  successful  results  will  be  attained  on 
other  soils  in  this  area. 

In  response  to  demands  from  one  of  the  principal  New  York  tobacco 
districts,  a  soil  survey  was  made  this  season  of  the  Big  Flats  area  in 
the  Chemung  Valley,  New  York.  As  a  result  of  this  survey,  it  is  not 
believed  by  the  Department  experts  that  any  considerable  success 
will  attend  the  growing  of  Sumatra  tobacco  on  the  soils  of  that  local- 
ity, with  the  exception  of  a  very  small  area  of  not  exceeding  10  acres, 
where  an  experiment  has  been  actually  carried  on  by  a  gentleman 
familiar  with  the  soils  of  the  Connecticut  Valley,  who  selected  this  tract 
because  it  represents  the  type  of  land  that  is  round  in  Connecticut. 

A  soil  survey  has  also  been  made  of  a  considerable  area  in  the 
Janesville  area,  Wisconsin.  Two  experiments  of  growing  Sumatra 
tobacco  under  shade  have  been  tried  there,  and  tbe  results  at  the 
time  of  harvesting  indicate  a  fair  degree  of  success.  The  Department 
does  not  believe,  however,  that  the  product  of  the  soils  of  the  Janes- 
ville area  will  approach  in  quality  or  in  value  the  product  raised  in 
the  Connecticut  Valley.  It  is  not  intended  l^y  this  to  imply  that  the 
leaf  can  not  be  successfully  grown  in  the  Wisconsin  area,  but  from 
the  information  at  present  obtainable  it  does  not  seem  that  the  prod- 
uct will  be  of  equal  value  with  that  of  the  Connecticut  Valley.  The 
Department  is  still  of  the  opinion  that  the  conditions  essential  for  the 
raising  of  a  high  grade  of  Sumatra  tobacco  are  limited  in  extent  and 
can  be  closely  defined  by  th6  soil  survey. 

INVESTIGATIONS  IN   THE   FILLER  TOBACCO   DISTRICTS. 

The  experiment  of  raising  Cuban  filler  in  Lancaster  County,  Pa., 
last  year  was  not  a  success.  It  is  believed,  however,  that  this  was  due 
to  a  misunderstanding  with  the  growers  and  a  consequent  lack  of  care 
and  thoroughness  in  the  cultivation  and  handling  of  the  crop.  While 
it  was  thought  that  these  investigations  should  not  have  been  inter- 
rupted or  discoumgement  felt  at  the  lack  of  success  in  this  first  attempt, 
it  was  impossible  lor  financial  reasons  to  maintain  a  party  in  Penn- 
sylvania, as  a  promise  had  already  been  given  to  start  the  work  in 
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Ohio.  Accordingly,  more  careful  plans  were  made,  and  a  crop  was 
^rown  on  the  upland  soils  of  the  Miami  Valley,  under  the  direct  and 
unmediate  supervision  of  the  Department's  experts.  This  crop  has 
just  been  harvested,  and  it  is  too  early  to  determine  the  value  of  the 
product  From  other  crops  that  have  been  raised  in  the  locality  from 
imported  Cuban  seed,  which  have  been  fermented  by  our  experts  and 
thoroughly  examined,  it  would  appear  that  a  desirable  type  of  leaf, 
approaching  very  closely  the  imported  Cuban  leaf,  can  be  produced. 
The  quality  of  the  leaf  is  not  at  present  all  that  could  be  desired. 
There  is  something  harsh  about  the  aroma,  but  it  is  thought  that  this 
can  be  considerably  toned  down,  if  not  entirely  eliminated,  by  thorough 
methods  of  cultivation  and  fermentation. 

The  tobacco  situation  in  Texas  has  been  thoroughly  studied,  and  it 
is  thought  that  a  desii^able  leaf  will  be  produced  there  by  careful 
methods  of  cultivation,  fermentation,  and  assorting. 

CONFERENCE   OF  TOBACCO   EXPERTS. 

A  conference  has  recently  been  held  in  Washington  by  the  tobacco 
experts  of  the  Department  to  consider  the  general  situation  and  to 
advise  as  to  the  methods  to  be  pursued  during  next  season,  especially 
in  Ohio  and  Texas.  Arrangements  have  been  made  for  experimenta- 
tion during  the  coming  crop  season  with  good  prospects  of  producing 
fine  filler  tobacco  in  these  two  States.  Leaf  has  been  grown  that 
can  not  be  distinguished  from  the  imported  Cuban  when  properly 
fermented. 

SALARIES  OF  TOBACCO  EXPERTS. 

The  demand  for  experts  to  carry  on  tobacco  investigations  has  been 
so  ^eat  that  Mr.  Floyd,  although  receiving  as  high  a  salary  as,  in 
justice  to  other  officers  of  departments,  it  seemed  possible  to  pay  him, 
and  who  at  the  time  was  getting  a  larger  salary  than  the  Chief  of  the 
Bareau  who  was  directing  the  work,  was  induced  to  leave  by  the  offer 
of  compensation  about  three  times  as  great  as  he  was  receiving  in  the 
Department.  Quite  recently  his  successor  has  been  approached  in 
the  same  way  by  a  corporation  intending  to  operate  in  the  Connecticut 
Valley,  and  it  is  likely  that  he  will  leave  the  Department  to  accept  a 
much  more  remunerative  position  outside.  Two  years  ago  I  had  to 
note  the  loss  to  the  Department  of  a  gentleman  who  had  made  some 
important  discoveries  in  tobacco  fermentation,  and  who  was  called  to 
Japan  at  a  salary  about  four  times  as  great  as  he  was  receiving  in  the 
Department 

It  is  gratifying  to  feel  that  the  Department's  experts  are  looked  upon 
with  such  favor  in  the  commercial  world,  but  these  experts  are  so  dif- 
ficult to  obtain,  and  to  train  them  requires  so  long  a  time,  that  the 
Department  is  very  greatly  emlwirrassed  when  they  are  thus  removed 
beoEiuse  of  lack  of  opportunity  to  pay  them  what  their  services  are 
worth  in  commercial  lines.  As  this  work  has  been  developed  by  the 
Department,  it  seems  strange  to  think  that  the  very  success  of  the 
work  is  hindering,  if  it  does  not  prevent,  the  successful  extension  of 
the  investigations. 

EXTENSION   OF  THE  TOBACCO   INVESTIGATIONS. 

The  tobacco  investigations  of  the  past  two  years  have  been  carried 
on  with  three  field  parties,  at  a  cost  of  about  ^,000  each,  or  an  aggre- 
gate of  $15,000  per  annum.  On  account  of  the  great  success  of  this 
work,  and  the  extraordinary  interest  taken  in  its  extension  to  other 
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areas,  I  recommended  last  year  that  the  appropriations  for  the  Bureau 
of  Soils  be  increased  so  that  the  allotment  for  this  work  could  be  made 
sufficient  for  seven  parties  of  tobacco  experts.  The  appropriations  as 
passed,  however,  did  not  allow  of  this  increase,  and  the  allotment  this 
year  has  been  the  same  as  for  last.  The  demands  for  the  services  of 
these  tobacco  experts  have  been  very  great,  and  I  would  recommend 
that  three  additional  parties  be  organized  for  work  in  Pennsylvania, 
Wisconsin,  and  North  Carolina.  Tnis  will  mean  an  increase  of  $15,000 
in  the  allotment^  making  in  all  the  sum  of  ^0,000  for  the  tobacco 
investigations.  I  feel  that  the  economic  results  of  the  work  so  fer 
done,  and  the  lines  of  work  that  are  at  present  being  developed,  fullv 
justify  this  recouunendation.  The  reports  from  the  Connecticut  Val- 
ley  alone  indicate  that  nearly  $1,000,000  worth  of  Sumatra  tobacco 
will  be  grown  in  the  State  this  year.  This  has  largely  increased  the 
price  of  land;  has  furnished  a  market  for  thousands  of  chestnut  posts 
irom  adjacent  ridges  which  have  lain  idle  and  unproductive  for  years; 
has  given  employment  in  a  healthful  occupation  and  at  remunerative 
wages  to  large  numbers  of  men  and  women;  has  brought  about  the 
production  of  millions  of  square  yards  of  cloth  by  the  cloth  manufac- 
turers, and  has  opened  up  the  possibility  of  an  enormously  profitable 
industry  for  the  future.  It  would  seem  that  this  experiment  alone 
would  fully  justify  the  increase  in  the  allotment  that  is  asked,  but  when 
it  is  stated  that  we  expend  annually  $8,000,000  for  filler  tobacco  which 
the  experts  of  the  Department  believe  can  be  produced  in  this  country, 
it  but  adds  to  the  justification  of  the  request  for  the  larger  allotment 
for  this  work. 

Drainage  Investigations. 

During  the  year  an  investigation  was  started  as  to  the  possibility 
and  practicability  of  reclaiming  the  soils  in  the  arid  regions  which 
have  been  injured  by  seepage  water  and  the  accumulation  of  alkalL 
In  cooperation  with  tne  Utah  experiment  station  and  Mr.  C.  D.  Swann, 
of  Salt  Lake  City,  who  has  donated  land  for  the  purpose  and  has  paid 
a  considerable  portion  of  the  field  expenses,  a  tract  of  40  acres  of 
alkali  land  near  Salt  Lake  City  has  been  thoroughly  underdrained  with 
tile.  This  work  has  been  under  the  immediate  supervision  of  the 
Department  experts,  and  the  work  of  reclamation  is  to  be  under  the 
joint  charge  of  the  Department  and  the  Utah  experiment  station.  It 
IS  too  early  3'et  to  speak  of  the  results  of  this  work.  It  is  being  watched 
with  the  greatest  interest  bj'  the  people  of  that  locality,  and  it  is 
believed  that  if  the  investigation  is  a  success  ample  capital  will  be 
forthcoming  to  carry  on  extensive  operations  in  the  reclamation  of 
alkali  tracts  and  the  prevention  of  damage  to  irrigated  lands  from 
seepage  waters.  This  work  is  under  the  immediate  charge  of  Mr. 
W.  H.  Heileman. 

Arrangements  are  being  made  for  the  carrying  on  of  similar  work 
at  Fresno,  Cal.,  and  it  is  proposed  to  extend  this  work  to  a  typical 
area  in  Montana  and  possibly  m  Arizona,  to  demonstrate  to  the  people 
that  these  unfavorable  conditions  can  be  economically  controlled.  It 
is  estimated  that  land  values  in  the  immediate  vicinity  of  Salt  Lake 
City  will  be  increased  at  least  $3,000,000,  exclusive  of  the  cost  of 
reclamation,  if  they  can  be  reclaimed  from  the  alkali  with  which  they 
are  now  impregnated,  and  it  is  believed  that  equally  great  benefits 
will  result  in  other  portions  of  the  arid  West. 

In  furtherance  of  this  work,  Mr.  Thomas  H.  Means,  of  the  Bureau 
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of  Soils,  has  accompanied  Mr.  Thomas  H.  Kearney,  of  the  Bureau  of 
Plant  Industry,  on  a  trip  to  Algeria  and  Egypt  to  study  the  treatment 
of  alkali  lands,  the  use  of  alkaline  waters  m  irrigation,  the  methods 
used  Id  the  reclamation  from  seepage  water  and  alkali,  and  the  crops 
adapted  to  alkali  soils.  This  investigation  has  not  yet  been  com- 
pleted, but  sufficient  has  been  heard  from  the  party  to  indicate  that 
conditions  even  more  serious  than  those  existing  in  the  arid  regions 
of  this  country  are  under  perfect  control,  and  it  is  believed  that  the 
information  thus  gathered  will  be  of  great  benefit  to  the  people  of 
Western  America. 

BXTBLEAV  OF  CHEMISTBT. 
flXAMINATION  OF  IMPORTED    FoOD  PRODUCTS. 

l^e  Bureau  of  Chemistry  has  continued  the  examination  of  imported 
food  products  for  the  purpose  of  determining  if  they  contain  any 
addea  substances  injurious  to  health.  The  Bureau  has  also  collabo- 
rated with  the  Treasuiy  Department  in  controlling  the  polarizations 
of  imported  sugars  and  in  determining  the  character  of  certain  other 
imported  products  in  order  to  classify  them  for  dutiable  purposes. 
Investigations  of  the  adulteration  of  food  products  is  one  of  the  impor- 
tant studies  of  this  Bureau,  and  the  work  has  been  especially  devoted 
during  the  past  year  to  the  adulterations  of  olive  oils,  with  the  object 
of  securing  an  honest  market  for  the  olive  oils  of  domestic  manuiac- 
ture  which  are  compelled  to  compete  with  cheaper  and  adulterated  oils. 

Investigations  of  Fobest  Pkoduots. 

Important  investigations,  in  cooperation  with  the  Bureau  of  For- 
estry, have  been  conducted  by  this  Bureau  in  connection  with  eco- 
nomic forest  products  such  as  tannin,  gums,  rubbers,  and  wood  pulps. 

Labobatoby  Tests  op  Koad  Matebials. 

The  road  material  laboratory  of  this  Bureau,  which  was  established 
in  December,  1900,  in  cooperation  with  the  Office  of  Public  Road 
Inquiries,  tests  road  materials  of  all  descriptions,  free  of  charge,  for 
practical  road  builders  throughout  the  country. 

Those  interested  in  the  construction  of  a  road  have  only  to  send 
samples  of  their  available  materials  to  this  laboratory  and  have  the 
road-making  qualities  of  these  materials  determined.  In  the  case  of 
materials  for  macadam  roads,  the  resistance  of  wear  to  rock,  its 
cementing  value,  hardness,  toughness,  and  absorptiveness  are  deter- 
mined. After  such  tests  are  made  it  is  possible  to  predict  which 
material  will  give  the  best  practical  results  under  a  given  traffic. 

Only  practical  road  builders  of  much  experience  realize  the  large 
amount  of  money  which  can  be  wasted  through  an  improper  selection 
of  material.  There  are  generally  several,  materials  available  in  every 
locality,  and  the  difficulty  of  selecting  the  most  suitable  for  a  particu- 
lar road  is  evident.  The  only  way  a  proper  selection  can  oe  made 
within  a  reasonable  time  is  by  means  of  physical  and  chemical  labora- 
tory tests. 

The  laboratory  is  now  equipped  for  the  testing  of  road  materials  of 
every  description,  as  well  as  cement  and  concrete  for  drains  and  high- 
way bridges. 

The  large  number  of  samples  received  from  all  parts  of  the  country, 
including  our  island  possessions,  attest  the  value  which  practical  road 
builders  place  upon  tnese  laboratory  tests. 
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Investigations  in  the  Sugar  Laboratory. 

Important  investigations  looking  to  improving  the  quantity  and 
quality  of  table  sirups  have  been  made  in  the  sugar  laboratory,  and 
critical  studies  have  been  undertaken  of  the  influences  tending  to  pro- 
duce the  maximum  content  of  sugar  in  beets,  melons,  and  other  sugar- 
producing  plants. 

Studies  of  Insecticides. 

Studies  of  the  various  insecticides  in  common  use  in  agriculture 
have  been  conducted  with  the  object  of  determining  the  value  of  their 
constituents.  Since  arsenious  acid  is  one  of  the  most  common  con- 
stituents of  insecticides,  an  investigation  has  been  conmienced  to 
determine  the  effect  of  this  body  upon  the  foliage  of  plants  and  to 
ascertain  whether  an}'^  of  the  arsenic  thus  applied  for  insecticidal  por- 

Eoses  is  found  in  the  food  products  derived  from  the  plants  wnich 
ave  been  thus  treated. 

Study  of  Environment  of  Chemical  CoMPOsmoN  of  Cereai^. 

« 

Extensive  collaborative  work  has  been  instituted  with  many  of  the 
agricultural  experiment  stations  for  the  study  of  the  effect  of  environ- 
ment on  chemical  composition  of  wheat  and  other  cereals  and  to  ascer- 
tain the  most  reliable  methods  for  judging  the  quality  of  the  soils 
from  their  chemical  constitution. 

Study  of  Waters  used  in  Irrigation. 

The  study  of  the  character  of  waters  used  in  irrigation,  especially 
in  the  growing  of  rice,  has  been  begun,  to  deteimine  the  quantity  of 
injurious  salts  which  these  waters  may  contain  and  the  quantities 
of  this  water  which  may  be  safely  used  upon  the  fields. 

Establishment  of  New  Labobatories. 

New  laboratories  have  been  established  to  study  the  effects  of  pre- 
servatives and  other  added  substances  upon  the  health  of  the  consumer, 
with  the  view  of  determining  the  character  and  amount  of  such  sub- 
stances which  may  be  safely  used  in  such  foods  without  injury  to 
public  health. 

A  contract  laboratory  has  also  been  established  for  the  purpose  of 
ascertaining  the  quality  and  quantity  of  materials  purchased  for  the 
Department  of  Agriculture  and  otner  Departments  of  the  Govern- 
ment, and  to  establish  specifications  for  such  supplies,  based  on  phys- 
ical and  chemical  properties. 

A  drug  laboratoiy  has  been  established  also  to  study  the  character, 
standard,  and  adulteration  of  drug  products.  The  larger  portion  of 
the  drugs  in  commerce  are  of  agricultural  and  horticultural  origin,  and 
the  necessity  of  securing  purity  and  conformity  to  standards  in  aiticles 
of  this  kind  is  evident.  Dangerous  narcotics  and  poisonous  substances 
should  not  be  indiscriminately  sold,  and  drugs  intended  for  ordinary 
therapeutical  purposes  should  conform  to  the  standards  laid  down  by 
competent  autnorities. 

Work  for  Other  Departments. 

The  Bureau  of  Chemistry  is  constantly  increasing  the  services  ren- 
dered to  other  Departments  of  the  Government.  This  is  especially 
true  in  I'espect  of  its  collaborative  work  with  the  Treasury  Department 
in  controlling  the  polarizations  of  sugars,  and  in  assisting  the  appraisers 
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in  the  classification  of  other  imported  articles  where  the  rate  of  duty 
depends  upon  chemical  and  physical  characters. 

Extensive  studies  have  also  been  conducted  for  the  Post-Office 
Department  in  re^rd  to  the  character  of  canceling:  inks  and  stamps 
used  therewith.  Similar  investigations  have  been  conducted  for  the 
Bureau  of  Engraving  and  Printing  in  regard  to  colors  used  for  print- 
ing bank  notes,  bon&,  and  other  Government  securities. 

All  of  this  work  is  of  a  nature  which  is  highly  important  to  the  pub- 
lic service,  and  is  conducted  largely  on  agricultural  products. 

DIVISIOK  OF  ENTOMOLOOT. 

Work  on  Insects  from  Abroad, 
the  san  jose  scale  and  its  asiatic  ladybird  enemy. 

In  the  report  of  last  year  attention  was  called  to  the  exploration 
which  was  being  conducted  by  the  First  Assistant  Entomologist,  Mr. 
Marlatt,  in  Japan  and  China,  to  discover,  if  possible,  the  native  home 
of  the  San  Jose  scale  {Aapidiotus  pemwiosiis)^  and  also  to  find  native 
parasites  and  enemies  which  might  be  imported  to  control  or  at  least 
check  the  damage  which  is  done  by  this  insect  in  the  deciduous 
orchards  of  this  country.  Mr.  Marlatt's  exploration  of  Japan  demon- 
strated that  the  San  Jose  scale  is  not  a  native  of  that  countrv,  as  many 
of  our  entomologists  had  supposed,  but,  on  the  contrary,  tnat  it  had 
come  to  Japan  comparatively  recently  on  imported  nurserv  stock,  and 
been  thus  spread  somewhat  generally  over  the  islands  of  the  Japanese 
Empire.  Subsequent  to  the  time  covered  by  the  report  for  1901,  viz, 
in  tne  late  summer  and  fall  of  that  year,  Mr.  Marlatt  extended  his 
explorations  to  China,  examining  the  coast  region  from  Shanghai 
northward  to  Pekin.  The  evidence  from  native  fruits  and  wild  plants 
in  the  region  about  Pekin  and  south  of  the  Great  Wall  established 
very  clearly  that  the  original  home  of  the  San  Jose  scale  was  in  this 
recpon. 

In  brief,  this  scale  insect  was  found  on  wild  haw  apples,  native 
crab  apples,  and  native  pears  grown  in  the  region  indicated  where 
no  foreign  fruit  stock  had  ever  been  introduced.  Furthermore,  it 
was  found  in  scattering  numbers  everywhere,  just  as  one  would 
expect  in  the  native  home  of  a  pest  of  this  sort  where  it  is  normally 
kept  in  check  by  natural  enemies.  There  can  be  no  doubt  that  at 
last  its  original  home  has  been  located.  It  was  probably  brought 
to  America  many  years  ago  on  imported  Chinese  flowering  peaches 
or  some  other  ornamental  or  flowering  shrub  from  this  region,  hav- 
ing first  appeared  in  the  gardens  of  a  great  importer  of  ornamental 
aiS  other  plants  in  San  Jose,  Cal.  A  very  interesting  fact  in  connec- 
tion with  this  discovery  was  the  finding  in  this  same  region  of  a  lady- 
bird which  preys  on  it  naturally  and  seems  to  be  the  principal  agent 
in  preventing  its  often  becoming  very  abundant  and  injurious.  This 
buS^hird  {Ohilocorus  similis)^  a  European  and  Asiatic  species,  in  China 
feeds  naturally  on  the  San  Jose  scale  and  related  forms,  as  also  on  the 
white  peach  scale,  a  very  4roublesome  pest,  which  has  recently  gained 
footiioid  in  our  fkistem  and  Southern  States.  Several  shipments  of 
this  beetle  were  made  by  Mr.  Marlatt,  some  from  Japan  and  some 
from  China.  Unfortunately,  all  perished  but  two,  this  mortality 
resulting  from  the  long  confinement  of  the  six  or  seven  weeks'  trip 
from  Asia  and  the  unfavorable  conditions  uijder  which  they  were  kept 
in  Washington  during  the  winter. 

From  the  two  surviving  individuals  more  than  2,000  beetles  and 
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larv8B  are  now  on  scale-covered  trees  on  the  Department  grounds.  In 
addition  to  these,  shipments  of  some  thousand  beetles  have  been 
already  made  to  other  points  in  the  East,  a  number  of  experiment 
station  entomologists  having  expressed  a  desire  to  assist  in  the  work 
of  propagating,  distributing,  and,  establishing  this  useful  ladybird. 
This  importation  promises  most  flattering  results  at  present.  It  is, 
however,  still  an  experiment,  and  what  the  ultimate  benefit  will  be  can 
only  be  determined  after  a  two  or  three  years'  test.  We  hope  to 
establish  this  ladybird  in  this  country  and  to  get  from  it  some  of  the 

Jood  results,  at  least,  which  it  evidently  accomplishes  in  China  and 
apan.  It  probably  will  not  render  it  unnecessary  in  the  future  to 
occasionally  spray  or  otherwise  treat  infested  trees  in  commercial 
orchards,  but  it  probably'  will  be  of  very  great  assistance  in  keeping 
in  check  the  San  Jose  scale  in  the  thousands  of  gardens  and  small 
orchards  of  individuals  who  have  no  commercial  interest  at  stake  and 
who  would  not,  ordinarily,  take  any  means  to  keep  this  scale  insect 
from  multiplying  on  their  trees,  thus  forming  centers  for  contagion. 

IMPORTATIONS  OF  OTHER  BENEFICIAL  INSECTS. 

The  preliminary  attempts  to  introduce  the  European  enemies  of  tne 
gipsy  moth  have  been  continued.  The  difficulties  attending  the  impor- 
tetion  of  the  predaceous  beetles  from  Europe  to  America  are  consid- 
erable, and  to  ^et  them  established  in  this  countrv  will  demand  the 
careful  cooperation  of  agents  or  interested  individuals  on  the  qther  side. 

The  blacK  scale  of  the  orange  is  the  most  destructive,  perhaps,  of  all 
the  orange  pests  in  California,  and  the  South  African  parasite  of  this 
scale  insect,  which  we  have  been  endeavoring  to  establish  in  California 
for  the  last  year  or  two,  still  gives  promise  of  ultimately  becoming  a 
fixture  and  doing  the  good  service  in  our  Western  orange  districts 
which  it  now  does  in  South  Africa  and  in  Italy.  The  history  of  this 
importation  was  given  in  my  report  of  last  year.  A  recent  letter 
from  Mr.  Alexander  Craw,  wno  is  looking  out  for  this  experiment  in 
California,  reports  that  the  parasite  is  breeding  abundantly.  With  a 
beginning  of  only  two  female  insects  kept  in  captivity,  he  had  sent  out 
to  different  localities  up  to  July  of  this  year  (1902)  25  colonies. 

The  ver}'^  important  European  parasite  of  the  larger  scale  insects 
such  as  the  Lecaniums  and  mealy  bugs  {Erastria  acitula)  seems  on  the 
way  to  be  successfully  established  in  California.  It  is  believed  that 
the  introduction  of  this  insect  into  our  citrus  and  olive  districts  will  be 
of  the  greatest  advantage  to  the  growers  of  these  fruits.  With  the 
cooperation  of  Mr.  Craw,  the  horticultural  quarantine  officer,  and  Mr. 
Ehrhorn,  of  Santa  Clara,  these  insects  have  already  been  liberated  in 
Santa  Clara,  Los  Angeles,  and  Niles,  Cal.,  and  the  outeome  of  this 
effort  at  the  introduction  of  a  useful  insect  will  be  watched  with 
interest,  and  the  utmost  care  will  be  taken  to  bring  it  to  a  successful 
issue. 

Another  foreign  insect  promising  great  usefulness  in  a  different 
direction,  imported  during  the  past  year,  is  the  European  ladybird 
{Coccinella  septempunctata)  sent  from  Hungary  through  the  kindness 
of  Professor ^ajo.  These  ladybirds  feed  on  plant  lice,  and  should  be 
an  efficient  aid  in  controlling  the  destructive  insects  of  this  class  which 
infest  cotton,  peas,  melons,  and  other  vegetables,  and  the  fruits. 
Some  of  these  insects  have  been  sent  to  Mr.  Craw,  in  California,  where 
they  ^ive  promise  of  bcQoming  established;  others  to  various  Eastern 
experiment  station  entomologists,  and  they  have  also  been  colonized 


REPORT  OF  THE  SECRETARY  OF  AGRICULTURE.       63 

in  the  District  of  Columbia.  Another  ladybird  {Leia  conformis)^  a 
plant-lice  feeder  also,  was  imported  from  Italy  and  liberated  in  Cali- 
fornia. A  further  importation  of  this  species  may  be  necessary  to 
effect  its  establishment  here. 

This  entomological  work  of  an  international  character  has  not  been 
alto^ther  one-sided.  In  other  words,  while  we  have  been  importing 
foreign  insects  and  have  been  receiving  a  good  deal  of  gratuitous  assist- 
ance by  entomologists  abroad  in  this  work,  we  have  paid  our  debts,  to  a 
certain  extent,  by  sending  to  foreign  countries  some  of  our  beneficial 
insects.  The  extraordinary  success  in  preventing  damage  from  the 
white  scale,  once  a  great  orange  pest  in  California,  by  the  introduc- 
tion of  the  Australian  ladybird,  has  been  duplicated,  as  made  evident 
in  former  reports,  in  many  foreign  lands,  notably  South  Africa,  Por- 
tugal, and  Egypt.  During  the  last  year  colonies  were  sent  from  Cali- 
fornia, at  our  request,  to  Dr.  Antonio  Berlese,  Portici,  Italy,  where 
this  same  white  scale  had  established  itself.  Recent  reports  indicate 
that  this  exportation  has  proved  to  be  another  of  the  series  of  suc- 
cesses which  nas  attended  this  insect  wherever  it  has  been  sent  to  work 
against  its  notable  scale-insect  host.  A  colony  of  this  ladybird  has 
recently  been  sent,  by  request  of  the  local  board  of  agriculture,  to 
Papeiti,  Society  Islands.  We  have  also  had  sent,  through  the  kind- 
ness of  Mr.  Craw,  various  beneficial  ladybirds  to  the  Bermuda  Islands 
to  assist  in  keeping  in  check  the  noxious  scale  insects  occurring  on 
those  islands. 

The  South  African  Grasshopper  Fungus. 

The  report  of  last  year  noted  the  beginning  of  an  experiment  to 
determine  the  effectiveness  of  the  African  grasshopper  fungus  as  a 
means  of  destroying  various  forms  of  destructive  locusts.  The  experi- 
ment has  been  continued  the  present  year  and  much  extended,  the 
intenticm  being  to  give  this  fungus  a  thorough  and  pi*actical  test  to 
demonstrate  whether  it  can  really  be  countea  on  as  a  means  of  con- 
trolling the  locust  or  not.  The  number  of  experimenters  last  year 
during  the  entire  season  was  223.  During  the  summer  of  1902 
cultures  of  the  fungus  were  sent  to  nearly  1,000  individuals,  not 
including  the  perhaps  even  greater  number  of  cultures  which  have 
been  locally  prepared  by  various  individuals,  and  especially  by  Prof. 
C.  P.  Gillette,  of  the  Colorado  State  Agricultural  College,  who  has 
taken  charge  of  the  culture  preparations  and  their  distribution  in  his 
State.  These  cultures  have  been  sent  out  to  25  different  States  and 
Territories.  Results  have  not  yet  been  tabulated,  but  some  successes 
have  been  reported.  It  now  seems  probable  that  very  great  reliance 
can  not  be  placed  on  this  fungous* disease.  Either  it  does  not  work 
with  our  gi-asshoppers  as  readily  as  it  does  with  the  South  African 
locust  or  our  climate  makes  our  species  of  grasshopper  more  resistant 
or  the  fungus  less  operative. 

The  Fig  Fertilizing  Insect. 

As  a  further  report  of  progress  on  the  introduction  and  establish- 
ment of  the  fig-fertilizing  insect  in  California  referred  to  in  previous 
reports  and  especially  summarized  in  the  report  for  1901,  it  may  be 
said  for  the  year  1902  that  thousands  of  figs  containing  the  insects  suc- 
cessfully withstood  the  winter  climate  of  California,  and  an  unlimited 
amount  of  fig  insects  was  available  at  the  proper  time  for  caprification 
in  the  spring  of  1902,  resulting  in  the  production  of  some  50  tons  of 
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Smyrna  figs  in  the  sole  commercial  orchard  in  existence  at  present, 
that  of  Mr.  George  C.  Roeding,  at  Fresno.  It  was  further  found  that 
the  fig  insect  successfully  hibernates  at  Niles,  Cal.,  and  there  is  now 
no  longer  any  danger  of  its  dying  out.  In  other  words,  the  entomo- 
logical problem  of  Smyrna  fig  culture  in  America  is  solved,  and  what 
remains  to  be  done  belongs  rather  to  the  domain  of  horticulture, 
namely,  the  introduction  of  more  caprifig  trees,  improvement  in  the 
methods  of  curing  and  drying  the  fruit,  and  the  determination  of  the 
regions  throughout  the  arid  West  suitable  to  the  industry.  The  prac- 
tical success  of  Smyrna  fig  culture  in  California  is  now  only  a  matter 
of  time.  In  a  very  few  years  Smyrna  fig  orchards  will  be  in  bearing 
in  many  places  in  California  and  doubtless  in  other  Western  States 
where  climatic  conditions  are  favorable. 

As  stated  in  the  report  for  1901,  Mr.  Roeding  spent  nearly  a  year 
in  Smyrna  studying  the  methods  of  fig  culture  m  that  country  under 
a  comm ission  from  tnis  Department.  Much  valuable  data  was  obtained, 
for  the  most  part  appertaining  to  the  horticultural  side  of  the  problencL 
The  future  of  this  mdustry,  which  promises  to  be  one  of  the  great 
ones  of  the  arid  region  of  the  West,  becomes  more  promising  every 
year. 

Work  on  the  Mexican  Cotton  Boix  Weevil. 

The  work  on  the  Mexican  cotton  boll  weevil  reported  in  1901  has 
been  continued,  and  has  the  present  season  been  given  a  very  practical 
status  by  means  of  the  specific  appropriation  by  Congress  for  the  pur- 
pose of  $20,000.  A  field  experiment  is  being  conducted  on  two  cotton 
plantations,  one  of  200  and  the  other  of  125  acres,  under  the  control 
and  direct  management  of  the  Entomologist,  to  demonstrate  that  by 
proper  methods  the  damage  from  the  boll  weevil  can  be  so  reduced  as 
not  to  be  a  serious  menace  to  the  production  of  this  important  staple 
in  the  region  in  Texas  already  invaded  by  the  weevil. 

In  spite  of  the  delayed  beginning  this  year,  owing  to  the  late  date 
at  which  the  appropriation  was  available,  the  entomological  side  of 
this  field  experiment  has  been  thoroughly  successful,  and  the  weevil 
has  been  practically  eliminated  from  the  plantations  under  Depart- 
mental control.  The  cotton  season,  however,  in  Texas  has  been  the 
most  disastrous  one  climatically  in  twenty-five  years,  and  this  will 
prevent  the  cotton  vield  on  these  plantations  coming  up  to  the  average, 
the  lessened  yield,  however,  in  no  wise  being  chargeable  to  the  boll 
weevil.  It  is  urged  that  the  means  for  continuing  this  investigation 
be  provided,  as  it  is  one  of  the  very  greatest  importance  for  the  whole 
cotton  industry  of  the  South.  There  can  be  very  little  doubt  but  that 
ultimately  the  Mexican  boll  weevil  will  spread  to  the  adjoining  State 
of  Louisiana,  and  thence  across  the  cotton  belt  east  of  the  Mississippi, 
and  is  capable  of  becoming  one  of  the  most  destructive  insects  in 
America.  If,  on  the  other  nand,  the  Department  can  demonstrate  by 
practical  field  work  that  the  weevil  can  be  controlled,  as  indicated  by 
the  preliminary  experiment  this  year,  it  will  have  the  effect  of  influ- 
encing planters  generally,  in  Texas  and  elsewhere,  to  adopt  the  same 
meth(^s,  and  thus  avoid  much  of  the  loss  which  this  insect  threatens. 

In  this  connection,  reference  may  be  made  to  the  Egyptian  cot- 
ton which,  by  newspaper  report  and  otherwise,  has  been  somewhat 
exploited  as  immune  to  the  boll  weevil.  This  misconception  is  capable 
of  doing  harm,  inasmuch  as  the  Egyptian  cotton  is  rather  more  subject 
to  weevil  damage  than  the  variety  of  cotton  ordinarily  grown  in  Texas. 
In  a  field  of   Egyptian  cotton  near  San  Antonio  practically  every 
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square  was  punctured  by  December  12,  and  the  weevirs  had  begun 
to  attack  the  bolls,  half  of  which  had  at  that  date  been  destroyed. 
The  fact  that  Egyptian  cotton  seems  to  be  later  in  maturing  than  the 
smaller  American  plant  causes  it  to  be  much  more  liable  to  damage 
by  the  boll  weevil.  The  same  conditions  with  Egyptian  cotton  were 
atso  noted  on  another  plantation. 

In  the  fall  of  1902,  after  the  close  of  the  active  field  work  of  the 
season,  the  agent  in  charge  made  some  very  desirable  explorations  in 
Mexico,  more  especially  to  investigate  the  subject  of  natural  enemies. 
Important  biological  and  life  history  studies  have  been  prosecuted  in 
Texas  and  the  present  range  of  the  insect  has  been  carefully  mapped. 

Work  on  the  Codling  Moth  in  the  Northwest. 

The  work  done  on  the  codling  moth  in  the  Northwest  has  been  con- 
tinued with  very  satisfactory  results.  A  detailed  report  of  this  work 
has  been  published.  The  work  the  present  year  has  been  of  a  very 
practical  cnaracter,  a  successful  orchard  demonstration  having  been 
conducted  which  showed  that  it  is  possible  to  prevent  much  of  the 
damage  which  is  now  annually  suffered  from  the  codling  moth. 

Work  on  Insects  Damaging  Forests. 

During  the  first  half  of  the  year  several  important  investigations 
were  made  of  forest  insect  depredations  by  Dr.  A.  D.  Hopkins,  of  the 
West  Virginia  experiment  station,  who  was  employed  at  the  request 
of  Mr.  Gitford  Pinchot,  of  the  Bureau  of  Forestry,  as  a  temporary  agent 
of  the  Division  of  Entomology  for  the  purpose.  Great  loss  of  pine  tim- 
ber, to  the  amount  of  more  than  600,000,000  feet  (board  measure)  in 
the  Black  Hills  Forest  Reserve,  has  resulted  from  the  work  of  a  bark- 
beetle  mining  under  the  bark  of  living  trees.  Numerous  facts  have 
been  determined  relative  to  the  life  history  of  this  insect,  and  it  has 
been  possible  to  detail  practical  methods,  the  adoption  of  which  will 
largelv  decrease  future  losses.  A  report  of  this  investigation  has  been 
publisned. 

Another  investigation  was  of  hickory  and  other  forest  trees  near 
Geneseo,  N.  Y.  The  hickories  had  been  killed  by  a  bark  beetle,  the 
damage  having  already  gone  beyond  repair  for  most  of  the  region 
invaded.  Had  an  earlier  report  of  the  difficult}'  been  made  to  the 
office,  a  prompt  application  of  known  methods  of  control  would  have 
prevented  this  loss.  A  special  report  of  this  investigation  will  soon 
be  published.  The.  damage  occasioned  by  this  hickory  bark  beetle 
seeras  to  be  quite  general  throughout  the  Northern  United  States,  and 
will  receive  consiaerable  attention  in  the  future,  especially  now  that 
Dr.  Hopkins  has  been  regularly  appointed  to  the  Division  of  Ento- 
mology as  expert  in  forestry  insects.  A  study  of  the  insect  enemies 
of  Eastern,  Southern,  and  Western  pine  forests  has  been  begun  to 
determine,  if  possible,  the  primary  causes  of  the  serious  insect  damage 
now  being  done  to  pine  timber  oi  western  North  and  South  Carolina, 
northern  Georgia,  southern  Florida,  the  white  pine  or  silver  pine  of 
the  Pacific  slope,  the  Monterey  pine,  California,  and  the  pines  of 
Arizona  and  Colorado.  The  regions  designated  have  been  given  a 
preliminary  survey  to  determine  existing  conditions,  and  it  is  expected 
that  by  the  close  of  the  next  fiscal  year  it  will  be  possible  to  have  a 
report  ready  for  publication  on  the  principal  pine  insects  of  North 
America^  which  will  include  brief  popular  descriptions  of  the  more 
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important  Insects,  with  illustrations,  and  recommendations  for  pre- 
venting losses. 

Work  on  Scale  Insects. 

The  important  work  of  the  year  on  scale  insects  has  been  the  inves- 
tigfation  of  the  San  «Tose  scale  in  China  and  Japan,  referred  to  under 
"Work  on  insects  from  abroad."  The  experimental  work  on  the  San 
Jose  scale  at  home  has  been  continued,  and  a  circular  (No.  42)  describ- 
ing the  methods  of  controlling  this  insect  has  been  revised  to  include 
the  results  of  the  latest  information  on  methods  of  treatment. 

The  Division  of  Entomology  of  this  Department  is  looked  upon  as  the 
chief  source  of  information  upon  scale  insects,  few  of  the  experiment 
stations  having  collections  or  literature  sufficient  to  enable  tne  deter- 
mination of  specimens;  hence  much  work  is  done  every  year  in  deter- 
mining material  for  station  entomologists  and  for  private  individuals 
throughout  the  country.  In  addition,  many  large  collections  of  scale 
insecti  have  been  received  for  study  and  d.eter  mi  nation  from  foreign 
countries,  notablv  from  Australia,  New  Zealand,  the  Bermudas,  and 
Italy. 

In  the  course  of  the  trip  of  exploration  made  by  JCr.  Marlatt  in  Japan 
and  China,  Java,  and  other  countries  in  the  Orient,  a  particular  study 
was  made  of  the  scale  enemies  of  citrus  and  other  fruit  trees,  and  large 
collections  of  this  class  of  pests  were  brought  home  from  the  countries 
visited.  The  knowledge  gained  from  this  stud}^  will  be  of  great  prac- 
tical importance.  It  will  acquaint  us  with  the  scale  pests  of  these 
countries,  which  are  being  brought  into  closer  commercial  relations 
with  the  United  States,  a  Knowledge  which  is  desirable  because  the^e 
insects  are  more  apt  in  the  future  than  in  the  past  to  reach  our  shores 
through  importations  of  fruit  trees  and  ornamental  stock.  The  scale 
insects  of  foreign  countries  are  perhaps  the  most  important  pests  to  he 
considered  in  all  quarantine  and  other  operations  looking  to  the  pro- 
tection of  our  growers  from  foreign  invasions,  since  these  insects  live 
for  the  most  part  attached  to  the  bark  of  trees  and  are  much  more  apt 
to  be  brought  in  with  plants  than  are  other  insects. 

Insects  Injurious  to  Shade  Trees. 

Many  complaints  of  insects  affecting  shade  trees  have  been  received 
in  recent  years,  and  among  these  are  several  important  foreign  species, 
which  have  been  under  investigation  during  the  year. 

Insects  Injurious  to  Truck  Crops. 

The  studies  already  under  way  on  destructive  insects  affecting  truck 
crops  have  been  actively  followed  up,  and  an  extensive  report  on  the 

Principal  insects  that  have  recently  been  injurious  to  vegetable  crops 
as  recently  been  issued.  A  number  of  insects  injurious  to  legu- 
minous fooa  crops  received  considerable  attention,  and  the  new  facts 
discovered  in  the  life  histories  of  some  of  them  are  of  value  in  sug- 
gesting means  of  control. 

Work  on  Insects  Injurious  to  Stored  Product:s. 

Certain  insects  of  this  class  are  increasing  their  ravages.  The 
Mediterranean  flour  moth,  which  is  the  most  troublesome  of  all  insects 
that  are  harmful  in  flouring  mills,  was  reported  as  injurious  in  mills 
in  new  localities  in  California,  and  in  Michigan,  Wisconsin,  and  Min- 
nesota. The  Angoumois  grain  moth  has  also  increased  in  injuriousness 
in  a  number  of  bfeteSj  particularly  northward  and  in  California. 
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The  cigarette  beetle  has  been  very  destructive  during  the  past 
season.  Thorough  investigations  were  conducted  with  a  view  to  find 
a  remedy  for  this  pest,  andmuch  of  value  was  learned  and  published. 

An  exotic  cabinet  beetle  did  much  injury  to  silk  in  New  jfersey  and 
to  domestic  tanned  leather  in  New  York  fcity,  its  introduction  Deing 
traceable  to  the  introduction  of  foreign  hides.  In  the  treatment  oi 
the  insects  which  affect  stored  products,  recent  experiments  with 
hydrocyanic- acid  gas  indicate  that  this  remedy  mav,  in  course  of 
time,  be  found  more  valuable  than  the  bisulphide  of  qarbon  usually 
emploved  in  the  treatment  of  manv  such  insects. 

Work  on  Insects  in  their  Direct  Relation  to  the  Health  of  Man. 

Insects  as  conveyers  of  disease  to  human  beings  have  been  the  sub- 
ject of  special  research  by  the  Entomologist  for  the  past  three  years. 
A  popular  article  on  this  topic  was  published  in  the  Yearbook  for 
1901,  and  has  since  been  reprinted  in  more  popular  form.  During 
the  past  summer  many  inquines  have  been  received  requesting  infor- 
mation and  advice  on  the  subject  of  mosquito  and  fly  control,  and  these 
have  been  answered  by  the  publication  in  question  and  by  specific 
advice.  This  investigation  is  being  actively  prosecuted;  the  neld  is 
a  very  lar^e  one  and  of  the  greatest  importance.  While  perhaps  the 
principal  insects  responsible  for  the  transmission  of  disease  have 
received  study,  there  remains  very  much  yet  to  be  learned  of  them, 
and,  furthermore,  the  Entomologist  is  in  frequent  receipt  of  new 
matBrial  from  this  and  other  countries,  and  is  constantly  aiscovering 
new  facts  bearing  on  this  general  problem. 

Unclassified  Work  on  Injurious  Insects. 

During  the  fiscal  year  investigations  were  taken  up  on  supposed 
insect  damage  to  cocoanut  and  otner  palms  in  Cuba,  Florida,  and  in 
British  Honduius.  An  article  on  the  principal  insects  which  act  as 
disseminators  of  the  trouble  locally  termed  *'  fever,"  and  due  to  a 
fungous  disease,  includes  suggestions  for  methods  of  prevention  of  the 
dissemination  of  the  disease. 

Insect  Determinations. 

An  important  line  of  work  is  the  identification  and  maintenance  of 
records  of  the  habits  of  injurious  insects  received  from  correspondents, 
field  agents,  and  others  to  serve  as  a  basis  for  determining  the  best 
means  of  controlling  them.  During  the  fiscal  year  226  species  not 
hitherto  studied  at  uiis  Department  received  more  or  less  attention, 
and  the  catalogue  number  of  biological  series  thus  studied  now  reaches 
9,667. 

The  time  of  two  expert  assistant  entomologists  and  several  minor 
assistants  and  aids  is  aevoted  to  the  preparation  of  material  for  per- 
manent storage  in  the  United  States  National  Museum,  for  exchange 
with  other  institutions,  and  for  illustration  and  description. 

Experimental  Work  with  Insecticides. 

During  the  year  a  considerable  number  of  experiments  with  insecti- 
cides and  other  methods  of  controlling  insect  depredations  have  been 
conducted.  A  great  many  insecticide  substances  are  constantly  being 
advertised,  and  many  of  tnem  are  sent  to,the  Entomologist  for  experi- 
mental examination  and  test  either  from  pirchasers  or  the  manufac- 
turers. Most  of  these  are  of  very  little  value,  or  are  combinations  of 
old  and  well-known  insecticide  substances,  sold,  however,  as  a  rule, 
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under  their  new  fonn  at  many  times  their  real  cost.  The  assistance 
of  the  Chemist  has  been  invoked  to  detenmine  the  composition  of  these 
substances,  and  hi^has  recently  established  a  special  section  for  insec- 
ticide analysis  and  investigation  in  cooperation  with  the  Division  of 
Entomology. 

To  determine  the  feasibility  of  eradicating  household  insects  by 
fumigation  with  hydrocyanic-acid  gas  several  valuable  experimental 
operations  have  been  conducted,  with  the  i*esult  of  the  establishment 
of  the  complete  pi*acticability  of  disinfecting  houses  by  this  means. 
This  pjoisonous  gas  can  be  used  without  risk  to  human  life  if  the  oper- 
ation is  carried  on  with  proper  precautions,  but  no  one  is  advisea  to 
undertake  it  without  having  fully  acquainted  himself  with  the  steps 
in  the  process  as  indicated  in  Circular  No.  46  of  the  Entomologist's 
office. 

Silk  Investigations. 

The  silk  investigations  authorized  by  the  last  Congress  have  been 

E laced  in  the  charge  of  the  Entomologist.  Miss  Henrietta  A.  Kelly 
as  been  employedas  special  agent  in  silk  culture  in  the  South,  and  is 
charged  with  the  preparation  of  a  manual  of  instructions  which  it  is 
expected  will  be  ready  for  publication  and  distribution  this  fall.  She 
will  also  look  over  the  ground  and  select  .suitable  locations  for  model 
silk  plantations  and  rearing  establishments  which  may  servo  as  schools 
of  instruction  where  interested  persons  and  others  may  come  and 
acquire  familiarity  with  all  the  steps  in  the  care  of  caterpillars  and  the 
handling  of  cocoons.  The  Entomologist,  Dr.  Howard,  during  the 
summer  made  a  careful  examination  of  the  silk  industry  of  southern 
France  and  of  Italy,  studying  especially  the  methods  of  reeling  silk  and 
silk  manufacturing  establishments,  mulberry  culture,  and  breeding 
methods.  He  has  also  arranged  for  the  purchase  of  ''seed"  or  silk- 
worm eggs  which  can  be  relied  upon  as  free  from  disease,  and  has 
negotiated  for  the  importation  of  desirable  mulberry  stock.  It  is  the 
intention  to  follow  up  this  investigation  by  establishing  experimental 
stations  in  the  South,  by  cooperative  work  with  some  of  the  agricul- 
tural experiment  stations  which  have  expressed  the  wish  to  assist  us 
in  the  investigation  of  silk  culture,  and  also  to  establish  at  some  suita- 
ble point  a  practicable  reeling  plant  so  that  the  silk  cocoons  produced 
in  small  quantities  may  be  purchased  and  reeled  and  the  product 
marketed. 

A'Picultural  Investigations. 

In  apiculture  the  work  has  incUided  an  importation  of  select  breed- 
ing qjueens  from  Italy  and  smaller  importations  from  Austria  and 
Cyprus.  These  were  forwarded  to  experiment  stations  and  to  bee 
raisers  in  different  sections  of  the  country.  Very  favorable  reports 
from  these  queens  have  been  received,  notably  from  southern  Califor- 
nia, where,  it  was  stated,  while  black  bees  were  doing  nothing,  the 
Cyprians  from  the  Department  importation  g«\hered  a  fair  crop, 
double  the  yield  also  of  the  best  Italians.  Various  crosses  were  maae 
between  these  races  and  some  promising  strains  secured,  one  result 
being  that  the  irritability  of  some  excellent  honey  gatherers  can  be 
modified  by  using  males  of  gentler  races  in  the  crosses. 

DIYISION  OF  BIOLOGICAIi  SURVEY. 

The  Biological  Survey  is  charged  by  Congress  with  three  distinct 
lines  of  investiration,  each  of  which  is  organized  as  an  independent 
section  of  coorainate  value  with  the  ordinary  Departmental  oivision. 
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The  first,  or  Biological  Survey  proper,  studies  the  geographical  dis- 
tribution of  mammals,  birds,  and  plants  with  reference  to  the  climatic 
factors  governing  distribution,  and  from  this  study  prepares  maps 
showing  the  boundaries  of  the  natural  life  zones  and  crop  belts  of  the 
country;  the  second,  or  Section  of  Economic  Ornithology^,  studies  the 
food  and  food  habits  of  birds  with  relation  to  agriculture  and  horti- 
culture; the  third  deals  with  matters  of  game  preseiTation  and  intro- 
duction. 

Biological  Sukvey. 

California  and  Texas,  owing  to  their  great  size,  the  diversity  and 
commercial  value  of  their  agricultural  products,  and  their  promise  of 
far  greater  development  in  future,  have  unusual  claims  on  the  Bio- 
logical Survey.  In  California  the  work  is  peculiarly  difficult  by  rea- 
son of  the  extraordinary  diversity  of  the  topography  and  climatic 
conditions.  Not  only  are  there  torrid  valleys  below  the  level  of  the 
sea,  and  alpine  summits  towering  to  elevations  above  the  limit  of  plant 
growth;  there  are  also  areas  of  excessive  humidity,  of  frequent  fogs 
and  heaw  rainfall,  and  areas  of  excessive  aridity,  hotter  and  drier 
than  the  Sahara,  where  perpetual  sunshine  is  the  rule  and  years  some- 
times pass  without  rain. 

Owing  to  the  trend. of  the  principal  mountains  and  the  influence  of 
the  coast  fogs,  the  zones  run  in  the  main  north  and  south  instead  of 
east  and  west.  Some  of  the  large  interior  valleys,  notably  the  Salinas, 
act  as  flues  through  which  a  great  volume  of  fog  flows  daily  at  certain 
seasons,  lowering  the  temperature  and  increasing  the  humidity  for  a 
distance  of  75  miles  or  more.  These  great  rivers  of  fog  cut  off  the 
sun,  lower  the  temperature,  and  increase  the  humidity,  and  by  over- 
flowing through  canyons  and  side  vallej's  also  reach  and  exert  their 
influence  in  numerous  tributary  valleys  and  basins,  some  of  which  lie 
between  the  main  fog  river  and  the  coast.  In  these  cases  the  usual 
conditions  are  reversed,  for  ordinarily  the  valleys  of  the  coast  ranges 
in  retreating  from  the  sea  toward  the  interior  receive  less  and  less  fog 
and  more  and  more  heat  and  sunshine.  Each  valley  and  each  moun- 
tain slope  therefore  has  its  own  climatic  individuality  and  its  own 
capacity  or  adaptability  for  particular  agricultural*  and  horticultural 
crops.  Some  are  cool  enough  for  apples,  cherries,  and  the  sugar  beet; 
others  warm  enough  for  almonds,  raisin  grapes,  and  citrus  fruits. 
And  in  the  case  of  some  of  those  in  which  the  same  crops  may  be  cul- 
tivated with  equal  success,  these  crops  mature  at  widely  different  dates. 
Thus  oranges  ripen  in  southern  California  from  January  to  April;  on 
the  Santa  Barbara  plain,  in  July  and  August;  at  Oroville,  in  November 
and  December.  Similarly,  peaches  mature  at  different  points  in  north- 
ern California  from  May  to  September,  and  in  Los  Angeles  as  late  as 
November.  Cherries  are  ready  for  market  in  Vaca  Valley  in  March 
and  April,  while  in  neighboring  valleys  they  do  not  ripen  until  May 
and  June.  The  great  commercial  importance  of  these  differences  in 
time  of  ripening  of  fruits  is  obvious. 

The  native  fauna  and  flora  of  a  region  afford  a  suggestion  as  to  its 
climatic  peculiarities  and  agricultural  possibilities,  assisting  one  to  con- 
clude what  farm  crops  and  varieties  of  fruit  will  or  will  not  be  likely 
to  succeed  in  a  particular  place.  The  Biological  Surve}"  is  making  a 
critical  stud}'  of  this  subject,  and  is  engaged  in  the  preparation  of  maps 
showing  the  natural  distribution  of  the  faunal  and  floral  areas  and  con- 
sequent courses  of  the  crop  belts,  and  is  also  preparing  lists  of  the  par- 
ticular kinds  and  varieties  of  crops  and  fruits  likely  to  succeed  in  each. 
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The  labor  of  tmcing  the  zone  boundaries  in  California  in  one  of  infinite 
detail,  and  is  rendered  still  more  difficult  by  the  absence  of  accurate 
topographic  base  maps,  except  of  the  areas  already  mapped  by  the 
United  States  Geological  Survey. 

In  addition  to  the  work  in  California  and  Texas,  some  field  work 
has  been  done  in  Montana,  the  Dakotas,  Nebraska,  Kansas,  Indian  Ter- 
ritory, New  Mexico,  Mexico,  and  Canada. 

THE   PRAIRIE   DOG  SCOURGE. 

The  extension  of  ranching  on  the  Great  Plains  has  led  to  serious, 
widespread,  and  reiterated  complaints  of  steadily  increasing  losses 
from  the  depredations  of  prairie  dogs.  The  increase  in  these  pests  is 
the  natural  result  of  the  destruction  of  their  enemies,  chiefly  coyotes 
and  the  larger  hawks.  Assistants  were  sent  to  various  points  in  the 
afflicted  are^,  from  Montana  to  Texas,  and  much  information  was  col- 
lected. As  a  result  a  circular  of  directions  for  the  destruction  of 
prairie  dogs  has  been  published,  and  an  article  on  the  subject  was  con- 
tributed to  the  Yearbook  for  1901. 

Section  of  Economic  Ornithology. 

During  the  year  field  work  on  the  food  habits  of  birds  has  been 
carried  on  in  California  and  Maryland,  and  the  stomachs  of  considera- 
bly more  than  2,000  birds  have  been  examined  in  the  laboratory.  Of 
these,  1,000  were  of  the  game  birds,  600  of  sparrows,  and  the  remain- 
der distributed  among  other  groups  of  economic  value.  A  bulletin  on 
the  food  of  sparrows  has  been  published,  one  on  the  food  of  game 
birds  is  well  advanced,  and  one  including  the  results  of  an  extended 
economic  study  of  birds  on  a  Maryland  farm  has  gone  to  press. 

For  many  years  California  fruit  growers  have  complained  of  the 
destruction  of  buds  and  fruit  bj  birds.  In  order  to  gain  definite 
knowledge  on  this  subject,  the  chief  of  the  section  was  sent  to  Califor- 
nia, where  he  spent  several  months  studying  the  food  habits  of  birds 
in  the  great  fruit-growing  districts.  Besides  observing  the  food 
habits  and  collecting  the  stomachs  of  birds  killed  in  the  fruit  trees,  he 
noted  and  collectea  the  kinds  of  wild  fruits  and  seeds,  and  also  the 
insects  found  in  the  immediate  neighborhood  of  the  orchards,  for  aid 
in  identifying  the  stomach  contents  of  the  birds. 

Section  of  Game  Protection  and  Pbesebvation. 

Work  under  the  Lacey  Act  has  been  continued  along  three  prin- 
cipal lines :  (1)  Publication  of  information  on  ^ame  protection ;  (2) 
improvement  in  the  inspection  service  guardmg  the  importation 
of  foreign  birds  and  mammals ;  (3)  cooperation  in  restricting  illegal 
interstate  shipment  of  game. 

Compilations  and  synopses  of  game  laws  have  been  issued  and 
widely  distributed,  and  are  m  constant  demand.  Among  the  most 
popular  and  useful  of  these  are  digests  of  the  game  laws  and  of  the 
laws  protecting  nongame  birds  for  the  current  year.  An  annual 
directory  of  State  officials  and  organizations  dealing  with  matters  of 
game  protection  was  also  published. 

Durmgthe  year  287  permits  were  issued  for  the  entry  of  about  200 
mammals  and  50,000  birds.  The  imported  birds  may  be  classed  under 
two  heads — game  birds  introduced  for  propagation  and  birds  bought 
to  supply  the  titide  in  cage  birds.  The  latter  greatly  exceed  the 
former  in  number.     The  inspection  service,  whic^  now  includes  the 
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principal  ports  of  entry  of  both  coasts,  and  also  Honolulu,  Hawaii,  is 
now  maintained  by  fees  paid  b^^  the  importers.  Importers  complain 
of  this,  and  the  Department  would  be  glad  to  place  the  inspection 
service  on  a  permanent  basis  should  Congress  make  the  necessary 
appropriation.  By  strict  economy  the  service  could  be  maintained  at 
toe  three  most  important  ports  of  entry  at  a  total  cost  of  $1^000  per 
annum. 

DIVISION  OF  STATISTICS. 

The  work  of  the  Division  of  Statistics  has  been  continued  on  the  usual 
lines.  With  a  view  to  further  improving  its  crop-reporting  service  two 
additional  field  agents  have  been  appointed,  and  the  statistical  expert 
who  has  for  some  years  had  charge  of  the  crop  statistics  of  foreign 
countries  competing  with  the  United  States  has  been  sent  to  London, 
England,  where  he  is  in  closer  touch  with  the  statistical  oflSces  of 
the  different  European  Governments,  whose  repoiis,  along  with  the 
most  authoritative  commercial  intelligence  of  interest  to  American 
agriculturists,  he  transmits  to  Washington  by  mail  or  cable  from  time 
to  time. 

In  cooperation  with  the  State  Agricultural  College  of  Minnesota  a 
statistical  investigation  is  being  conducted  by  the  Division  of  Statistics 
into  metJiods  of  larming,  the  results  of  which  will  have  an  important 
bearing  on  such  questions  as  the  relative  profitableness  of  crops,  the 
economical  utilization  of  farm  labor,  ete. 

The  work  of  this  Division  will  shortly  form  the  subject  of  a  special 
report  to  Congress. 

OFFICE  OF  EXPEBlMEarr  STATIONS. 

Development  of  the  Wokk  of  the  Office. 

The  functions  of  the  Office  of  Experiment  Stations  have  been 
enlarged  in  several  directions  during  the  past  year,  and  the  enterprises 

Ereviously  in  its  charge  have  become  more  extensive.  Especial  efforts 
ave  been  made  to  aid  the  movement  for  the  strengthening  of  agri- 
cultural education  and  research  through  the  more  definite  formulation 
of  agricultural  science  and  the  more  thorough  training  of  agricultural 
experts.  For  this  purpose  the  work  of  this  Office,  in  connection  with 
the  Graduate  School  of  Agriculture,  as  described  elsewhere  in  this 
report,  has  proved  to  be  unusually  successful  and  effective.  Attempts 
have  also  been  made  to  call  the  attention  of  the  agricultural  public 
and  the  managers  of  educational  systems  to  the  great  desii'ability  of 
making  agricultural  subjects  a  part  of  the  curriculum  of  secondary  and 
elementary  schools.  The  development  of  the  farmers'  institutes  as 
effective  agencies  for  the  dissemination  of  the  results  of  the  work  of 
this  Department  and  the  experiment  stations  has  also  received  atten- 
tion. The  agricultural  experiment  stations  under  the  direct  manage- 
ment of  this  Office  in  Alaska,  Hawaii,  and  Porto  Rico  have  been  put 
upon  a  firm  basis,  and  much  progress  has  been  made  in  developing 
useful  lines  of  work  in  these  regions. 

The  Office  has  been  brought  into  closer  relations  with  the  institu- 
tions for  agricultural  research  in  foreign  countries  through  work 
involved  in  the  prepai-ation  of  a  bulletin  setting  forth  the  organization, 
resources,  and  tines  of  work  of  these  institutions.  By  this  means  our 
knowledge  of  these  foreign  institutions  has  been  greatly  broadened, 
and  it  will  be  more  feasible  hereafter  to  secure  definite  information 
regarding  their  work  which  will  be  useful  to  similar  institutions  in 
this  country.     Both  the  legal  and  engineering  features  of  the  irri- 
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gation  investigations  have  been  enlarged,  and  a  beginning  has  been 
made  of  investigations  in  other  lines  of  agricultural  engineering  which 
have  hitherto  been  neglected  by  this  Department.  Improvements 
have  been  made  in  the  apparatus  and  methods  for  nutrition  investiga- 
tions. The  results  of  these  investigations  have  been  more  etFectively 
})rought  to  the  attention  of  teachers  of  physiology  and  domestic 
science,  and  beginnings  have  been  made  of  what  it  is  hoped  may 
develop  a  systematic  study  of  dietaries  in  public  institutions. 

With  the  expansion  of  its  work  the  amount  of  useful  material  pre- 
pared for  publication  in  this  OflSce  ha^^  materially  increased.  Special 
efforts  have  been  made  during  the  past  year  to  publish  this  material 
in  forms  which  will  contribute  to  its  effective  and  economical  distri- 
bution. The  perfo'  luance  of  duties  growing  out  of  the  relations  of 
the  Department  with  the  Civil  Service  Commission  has  also  involved 
considerable  work.  With  the  constant  and  i^apid  growth  of  the  s3"steni 
of  agricultural  education  and  research  in  this  ana  other  countries  the 
general  business  of  the  Office  in  its  relations  with  outside  institutions 
is  necessarily  enlarged  from  year  to  year. 

Progress  of  the  Experiment  Stations. 

The  feature  of  the  progress  of  agricultural  institutions  in  this 
country  which  has  attracted  most  attention  during  the  past  year  is  the 
rapid  increase  in  the  public  interest  in  these  institutions.  This  is 
shown  in  the  increase  in  the  number  of  students  in  agricultural  col- 
leges and  schools,  in  the  larger  attendance  at  the  farmers'  institutes, 
in  the  enlarged  correspondence  and  mailing  lists  of  the  stations,  in  the 
increased  demand  for  ti'ained  workers  in  agricultural  and  other  busi- 
ness enterprises  requiring  scientific  and  expert  knowledge  and  skill  for 
their  most  successful  management,  and  in  tne  wider  space  given  to  agri- 
cultural education  and  research  in  agricultural  and  other  journals. 

During  the  year  a  number  of  new  institutions  for  investigations  in 
agriculture  have  been  established  in  different  States.  The  State  legis- 
latures have  continued  to  be  very  liberal  with  the  agricultural  colleges 
and  experiment  stations.  Over  half  a  million  dollars  annually  are  noi¥ 
contributed  })y  the  Stiites  to  the  maintenance  of  the  experiment 
stations. 

Evidences  of  the  influence  of  station  work  in  improving  agricultural 
practice  and  benetiting  the  farming  interests  of  the  country  continue 
to  multiply.  This  influence  is  felt  in  all  of  the  various  phases  of  agri- 
cultural operations.  It  is  possible  here  to  briefly  refer  to  only  a  few 
recent  examples  of  the  pi'actical  benefits  which  are  being  derived  from 
investigations  by  the  experiment  stations. 

The  origination  and  introduction  of  improved  varieties  of  cereals 
through  the  agency  of  the  stations  of  the  gi-ain-growing  region,  coop- 
erating with  this  Department,  is  resulting  in  a  vast  increase  of  the 
gmin -producing  capacity  of  the  country.  As  an  illustration  of  this 
it  may  be  cited  that  a  variety  of  oats  imported  by  the  Department  and 
tested  and  improved  by  the  Wisconsin  station,  among  others,  has  been 
widely  distributed  and  grown,  with  results  which  indicate  that  its  gen- 
eral introduction  will  be  followed  by  an  average  increase  of  yield  which 
may  be  saf(;ly  estimated  at  from  3  to  5  bushels  per  acre.  As  the  acre- 
age of  oats  in  Wisconsin  alone  in  1901  was,  according  to  our  statis- 
tician, 2,290,288,  producing  66,647,381  bashels,  worth  $25,992,479,  this 
would  mean  a  gain  to  the  farmers  of  Wisconsin  annually  of  from 
12,4:00,000  to  $4,400,000  on  the  oat  crop  alone. 
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Marked  improvement  in  the  yield  and  quality  of  wheat  in  the  North- 
western States  is  resulting  from  the  distribution  of  improved  varieties 
onginated  by  the  Minnesota  station.  One  of  the  results  of  the  work  of 
the  Illinois  station  on  the  breeding  of  corn  has  been  the  formation  of  the 
Illinois  Seed  Corn  Breeders'  Association,  a  chartered  organization,  with 
a  limited  membership  of  reputable  and  well-known  corn  growers, 
pledged  to  select  and  grow  their  seed  corn  according  to  definite  rules 
formulated  by  the  station  and  to  sell  only  their  own  crop.  The  suc- 
cess of  this  enteiprise  has  been  phenomenal.  All  of  the  available  sup- 
ply of  the  improved  seed  is  rapidly  disposed  of  to  farmers  and  much 
of  it  is  engaged  in  advance,  llie  work  of  this  station  on  corn  is  prov- 
ing to  be  far-reaching  in  it««  resulte,  not  only  in  improving  the  general 
qualit}^  of  seed  corn,  but  in  inducing  practical  men  to  undertake 
breeding  for  special  qualities — for  protein,  for  oil,  or  for  starch — 
which  the  station  has  demonstrated  to  be  entirely  feasible.  The  influ- 
ence of  station  investi^tions  is  also  being  widely  exerted  in  the  grain- 
growing  region  in  the  introduction  of  rotations  to  conserve  soil  fertility 
in  place  of  the  exhaustive  system  of  continuous  grain  cropping  here- 
tofore generally  followed. 

The  beneficial  eflfects  of  the  work  of  the  stations  in  the  older  States 
on  fertilizers  are  becoming  every  year  more  apparent  in  the  economical 
purchase  and  intelligent  use  of  fertilizers  by  farmers.  For  example, 
as  a  direct  result  of  the  investigations  and  advice  of  the  New  Jersey 
station,  organizations  of  farmers  have  been  formed  in  the  truck-grow- 
ing districts  of  that  State  for  the  purchase  of  unmixed  fertilizing  materi- 
als, thus  effecting  a  savings  of  from  25  to  40  per  cent  in  the  cost  of 
their  fertilizers,  and  at  the  same  time  securing  better  results  as  regards 
earliness,  3'ield,  and  quality  of  product. 

The  recent  introduction  into  a  number  of  States  of  a  system  of 
inspection  by  the  stations  of  feeding  stuffs,  similar  to  that  which  has 
been  in  force  for  some  time  for  fertilizers,  furnishes  a  very  effective 
means  of  prote<»ting  farmers  against  fraud  and  of  inculcating  correct 
ideas  regarding  feeds  and  feeding.  It  is  encouraging  to  note  that  in 
many  States  farmers  are  now  following  very  closely  the  advice  of  the 
stations  regarding  the  purchase  of  concentrated  feeds  and  the  balancing 
of  rations  made  from  home-grown  products. 

The  rapid  extension  of  the  rational  use  of  silage  and  the  very 
general  adoption  of  the  round  form  of  silo  is  directly  traceable  to 
experiment  station  influence. 

Through  the  efforts  of  the  Department  and  the  stations,  the  applica- 
tion of  insecticides  and  fungicides  as  means  of  protection  against 
injurious  insects  and  plant  diseases  has  become  almost  universal,  and 
the  benefits  and  profits  resulting  from  the  practice  are  no  longer 
questioned.  Striking  evidence  of  the  readiness  with  which  fanners 
and  fruit  growers  will  now  adopt  promising  means  of  plant  protection 
is  furnished  by  the  fact  that  the  method  of  formaldehyde  treatment  of 
smut  of  oats,  proposed  by  one  of  the  stations,  was  almost  immediately 
put  into  use  by  over  25,000  farmers  in  the  State  of  Wisconsin  alone, 
with  the  prospect  that  the  number  using  the  method  will  be  vastly 
increased  the  next  year.  As  the  estimated  loss  from  oat  smut  in  Wis- 
consin varies  from  13,000,000  to  $7,000,000  annually,  according  to  the 
season  and  other  conditions,  the  value  of  an  effective  moans  of  preven- 
tion of  the  disease  can  be  readilj'  estimated. 

The  Utah  station  has  achieved  notable  success  in  its  study  of  the 
extent  to  which  dry  fanning,  that  is,  farming  on  lands  in  the  arid 
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region  which  can  not  be  irrigated,  may  be  practiced  with  profit  and  the 
conditions  necessary  to  success.  This  work  is  bearing  fruit  in  the 
rapid  extension  on  a  safe  basis  of  what  has  heretofore  been  a  very 
precarious  system. 

So  rapidly  has  the  demand  for  the  services  of  agricultural  experts 
spread  m  different  directions  that  the  workers  in  this  service  have  in 
many  instances  been  overworked,  or,  at  least,  have  been  forced  to  dis- 
sipate their  energies  in  attempts  to  cover  too  many  fields.  There  is, 
therefore,  a  most  urgent  necessity  that  the  number  of  workers  in  our 
agricultural  institutions  should  be  increased  so  as  to  permit  proper 
specialization  of  work.  The  station  investigatora  must  be  relieved  of 
teaching,  lecturing  at  farmers'  institutes,  and  other  services,  which, 
while  important  in  themselves,  distract  their  attention,  dissipate  their 
energies,  and  seriously  hinder  the  progress  of  effective  investigations. 

It  will  be  of  little  use  to  construct  expensive  laboratories  and  equip 
them  with  elaborate  apparatus  unless  they  are  manned  with  first-class 
investigators.  There  is  nothing  new  in  this  proposition,  but  the 
progress  of  agricultural  institutions  in  this  country  in  recent  years 
makes  it  imperative  that  the  work  of  the  experiment  stations  and 
of  this  Department  as  the  source  of  new  knowledge  on  agricultural 
problems  should  be  raised  to  the  highest  grade  and  kept  there.  The 
wider  the  work  of  the  agricultural  colleges,  schools,  farmers'  institutes, 
and  other  agencies  for  the  education  of  our  rural  population  becomes 
the  more  important  is  it  that  the  institutions  of  research  in  agriculture 
should  be  the  best  that  human  wisdom  can  devise.  It  is  now  necessary 
to  insist  on  this  more  strongly  than  ever  before,  and  it  will  be  neces- 
sary to  reiterate  it  until  the  managers  of  agricultural  institutions  and 
the  friends  of  agricultural  progress  accept  this  principle  in  practice  as 
well  as  in  theory.  Under  present  conditions  a  large  number  of  the 
experiment-station  workers  are  attempting  too  manv  different  kinds  of 
work,  and  the  progress  of  the  station  is  seriously  hindered  from  this 
cause. 

One  result  of  the  lack  of  a  sufficient  number  of  well-trained  and 
experienced  workers  in  our  agricultural  institutions  is  that  the  best 
men  are  constantly  being  shifted  from  one  institution  to  another  or 
are  departing  to  outside  enteiprises  offering  larger  salaries  and  other 
attractions.  The  past  year  has  witnessed  an  unusually  large  number 
of  such  changes  in  the  personnel  of  the  experiment  stations.  This  is 
a  very  serious  matter,  since  the  time  element  in  the  conduct  of  agri- 
cultural investigations  is  an  important  one.  Until  the  tenure  of  office 
in  our  stations  is  much  more  stable  than  at  present  we  must  expect 
that  there  will  be  much  waste  of  work  and  funds  in  incomplete  investi- 
gations due  to  the  frequent  shifting  of  the  officers  in  charge.  There 
is  also  need  of  increased  funds  for  the  general  expenses  connected  with 
agricultural  investigations. 

Cooperation  of  the  Stations  with  the  Department. 

During  the  past  year  many  cooperative  enterprises  between  the  differ- 
ent Bureaus  and  Divisions  of  this  Department  and  the  experiment 
stations  have  been  continued  and  contracts  have  been  made  for  a 
considerable  number  of  new  investigations  on  this  plan.  In  order  to  more 
clearly  define  the  conditions  under  which  such  cooperative  aiTange- 
ments  should  be  made  a  plan  was  formulated  for  conducting  this  work 
and  transmitted  to  the  directors  of  stations  as  well  as  to  we  chiefs  of 
Bureaus  and  Divisions  of  the  Department.    This  has  cleared  away  some 
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difficulties  hitherto  attending  arrangements  with  the  stations,  and 
especially  has  defined  the  responsibilities  of  both  the  Department  and 
stations  in  such  enterprises. 

The  work  undertaken  conjointly  with  the  stations  is  of  the  most 
varied  character,  but  under  the  system  devised  there  is  no  friction, 
and  it  is  believed  that  much  good  will  result  to  both  the  Department 
and  the  stations  by  this  close  union  of  interests.  In  all  cases  the  gen- 
eral policy  is  to  bring  about  a  definite  and  clear  understanding  regard- 
ing tne  responsibilities  of  the  Department  and  the  stations,  and  when 
this  is  accomplished  the  carrying  out  of  the  details  is  a  comparatively 
simple  matter.  The  Department  is  not  concerned  with  local  State 
problems,  but  there  are  questions  not  bounded  by  State  lines  which 
the  Department  can  take  up,  and  which,  with  the  cooperation  of  one 
or  more  stations,  should  be  earnestly  investigated.  In  this  way  the 
Department  becomes  the  medium  for  the  combining  of  interests  in  a 
way  that  will  be  helpful  to  all. 

Graduate  School  of  Agriculture. 

A  new  enterprise  in  agricultural  education  has  been  inaugurated  by 
the  establishment  of  the  Graduate  School  of  Agriculture,  which  held 
a  four  weeks'  session  during  the  month  of  July,  1902,  at  the  Ohio 
State  University,  Columbus,  Ohio.  The  plan  for  this  school  was 
originated  by  Prof.  Thomas  F.  Hunt,  dean  of  the  college  of  agricul- 
ture and  domestic  science  of  the  Ohio  State  University,  the  purpose 
being  to  establish  a  school  for  advanced  students  of  agriculture  at 
which  leading  teachers  and  investigators  of  the  agricultural  colleges 
and  experiment  stations  and  this  Department  should  present  in  some 
regular  way  summaries  of  the  recent  progress  of  agricultural  science, 
illustrate  improved  methods  of  teaching  agricultural  subjects,  and 
afford  a  somewhat  extended  opportunity  for  the  discussion  of  live 
topics  drawn  from  the  rapidly  advancing  science  of  agriculture.  This 
idea  received  the  cordial  support  of  President  Thompson  of  the  Ohio 
State  University,  and  on  the  recommendations  of  these  two  men  the 
board  of  trustees  of  the  university  voted  to  establish  such  a  school  and 
generously  made  provision  for  the  financial  support  of  its  first  session. 

The  Association  of  American  Agricultural  Colleges  and  Experiment 
Stations  at  its  convention  in  1901  favored  the  plan  for  the  school  and 
voted  that,  if  the  sucx^ess  of  the  first  session  seemed  to  justify  its  con- 
tinuance, it  be  made  a  cooperative  enterprise  under  the  control  of  the 
association.  Believing  this  movement  to  be  in  line  with  the  objects 
for  which  this  Department  was  created,  I  gave  it  my  cordial  approval, 
and  on  my  advice  the  Director  of  the  Office  of  Experiment  Stations 
consented  to  act  as  dean,  and  other  officers  of  the  Department  of  Agri- 
culture to  be  members  of  its  faculty.  Under  these  favorable  auspices 
there  was  little  difficulty  in  securing  a  strong  faculty.  As  actually 
organized,  this  included  36  men,  of  whom  26  are  professors  in  agricul- 
tural colleges,  7  are  leading  officers  of  the  Department  of  Agriculture, 
and  2  are  officers  of  the  New  York  State  experiment  station.  Courses 
were  offered  in  agronomy,  zootechny,  dair^nng,  and  breeding  of  plants 
and  animals.  The  school  was  housed  in  the  substantial  and  well- 
equipped  agricultural  building  of  the  Ohio  State  University,  where 
were  illustrated  the  most  improved  apparatus  of  instruction  in  soil 
physics,  dairying,  and  other  agricultural  subjects.  Besides  the  live 
stock  of  the  university  farm,  leiuling  breeders  of  Ohio  furnished  choice 
animals  for  the  stock-judging  exercises. 
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General  problems  of  agricultural  science  and  pedagogy  were  dis- 
cussed at  the  inaugural  exercises  and  at  Saturday  morning  conferences. 
Among  the  topics  thus  treated  were  the  history  of  agricultural  educa- 
tion and  research  in  the  United  States;  the  organization  of  agricul- 
tural education  in  colleges,  secondary  schools,  nature-study  courses, 
correspondence  courses,  farmers'  institutes,  and  various  forms  of 
university  extension;  what  constitutes  a  science  of  agriculture; 
methods  and  values  of  cooperative  experiments.  Through  social 
assemblies,  visits  to  typical  Ohio  farms,  and  much  informal  dLscussion 
wherever  the  students  met  each  other,  the  educational  influences  of 
the  school  were  greatly  extended.  Seventy-five  students  w^ere  in 
attendance.  These  were  drawn  from  28  States  and  Territories,  includ- 
ing such  widely  separated  regions  as  Maine,  Oregon,  California,  New 
Mexico,  and  Alabama.  There  was  one  student  from  Canada  and  one 
from  Argentina.  There  was  also  one  woman,  and  the  colored  race 
was  represented  by  teachers  from  the  Tuskegee  Institute  and  the  agri- 
cultural college  at  Greensboro,  N.  C.  Twenty-seven  of  the  students 
are  professors  or  assistant  professors  of  agriculture  in  agricidtural 
colleges,  31  are  assistants  in  the  agricultural  colleges  and  experiment 
stations,  9  are  recent  college  graduates,  and  8  are  engaged  in  fanning. 

Considering  the  character  of  the  faculty  and  students,  it  goes  with- 
out saying  that  the  whole  period  of  the  session  was  occupiea  with  the 
most  earnest  and  profitable  work.  Without  doubt  the  influence  of 
this  school  will  be  lelt  throughout  the  countr}^  in  the  improvement  of 
courses  of  instruction  in  agriculture  and  the  strengthening  of  the  lines 
and  methods  of  investigation  of  agricultural  subjects.  In  other  wavs 
the  school  will  exert  a  beneficial  influence.  So  rapid  has  been  tte 
accumulation  of  materials  for  a  real  science  of  agriculture  during  the 
past  few  years  that  even  professional  students  of  agriculture  have  not 
realized  how  large  a  mass  of  knowledge  is  already  available  for  mold- 
ing into  a  systematic  body  of  truth  which  may  be  utilized  for  pedagogic 
purposes,  as  well  as  for  inductions  of  scientific  and  practical  value. 
The  summaries  given  by  the  experts  gathered  at  this  graduate  school 
have  emphasized  this  fact  and  shown  in  a  striking  manner  that  agri- 
cultural education  and  research  may  now  be  properl}'  and  eflSciently 
organized  with  reference  to  the  s(dence  of  agriculture  itself,  rather 
than  be  as  heretofore  very  largely  a  matter  of  the  sciences  related  to 
agriculture.  This  will  serve  to  stimulate  greatly  the  movement 
already  begun  for  the  reduction  of  the  materials  of  agricultuitil  science 
to  "pedagogic  form"  for  use  in  colleges  and  secondary  schools,  and 
for  tne  reorganization  of  agricultural  institutions  of  research  on  the 
basis  of  the  envisions  and  subdivisions  of  agriculture  instead  of  ph^^sics, 
chemistry,  botanv,  and  other  primarv  and  secondary  sciences.  *  The 
day  will  thus  be  hastened  when  the  science  of  agriculture  will  i-ank  as 
one  of  the  great  systems  of  knowledge  of  direct  benefit  to  mankind. 

Improvement  of  Rural  Schools. 

We  are,  without  doubt,  in  this  country  just  on  the  edge  of  a  great 
popular  movement  for  the  improvement  of  the  conditions  of  rural  life 
through  the  improvement  of  the  rural  schools.  As  one  phase  of  this 
movement  there  will  come  the  broadening  of  the  instruction  in  the 
principles  of  agriculture,  so  that  in  addition  to  college  courses  we 
shall  have  secondary  courses  in  ordinary  and  special  hign  schools,  and 
even  some  elementary  instruction  in  the  common  schools.  In  estab- 
lishing the  lines  and  methods  of  secondary  and  elementary  instruction 
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in  agriculture  so  that  it  may  be  useful  and  attractive  to  the  masses  of 
our  rural  youth,  the  leaders  in  agricultural  science  gathered  in  the 
Graduate  School  of  Agriculture  Siis  summer  will  play  an  important 
part,  and  it  is  believed  that  they  have  gone  out  from  this  school  with 
much  inspiration  to  renewed  enorts  in  this  direction.  For  both  the 
thorough  establishment  of  the  science  of  agriculture  and  the  wide 
popularization  of  this  science,  the  new  school  will,  it  is  believed,  be  an 
emcient  agency,  and  I  hope  the  way  may  open  for  it  to  become  a  per- 
manent institution. 

The  Agricultural  Colleges. 

A  number  of  the  agricultural  colleges  have  made  considerable  pro^- 
rass  during  the  past  year  in  strengthening  and  broadening  their 
courses  in  agriculture.  Specialists  in  agronomy,  animal  husbandry, 
soil  physics,  soil  bacteriology,  dairying,  and  other  branches  of  the 
genei-al  subject  of  agriculture  have  been  added  to  their  faculties. 
This  has  made  it  possible  to  materially  increase  the  number  of  different 
courses  in  agricultural  subjects  offered  to  their  students.  This  is 
especially  true  of  the  short  or  special  courses  in  agriculture  for  stu- 
dents who  for  one  reason  or  another  are  not  able  to  take  the  entire 
course  leading  to  the  bachelor's  degree. 

Statistics  of  attendance  at  the  land-grant  colleges  for  the  year  1901 
show  that  over  42,000  students  were  enrolled.  This  was  an  increase 
of  nearly  7  per  cent  over  the  attendance  for  the  previous  year.  The 
total  attendance  upon  four-year  coui'ses  in  agriculture  (including 
dairying)  increased  more  than  26  per  cent.  The  number  of  studente 
in  Bpecial  courses  has  fallen  off  relatively,  indicating  a  growing  recog- 
nition of  the  greater  value  of  the  full  collegiate  course  in  agriculture 
as  compared  with  specialization  along  narrow  lines  in  undergraduate 
work. 

During  the  past  two  years  there  has  been  a  remarkable  increase  in 
the  number  of  buildings  erected  at  these  colleges.  It  is  estimated  that 
during  this  period  at  least  $2,000,000  have  been  spent  by  the  States 
for  this  purpose.  In  these  buildings  there  are  not  only  improved 
facilities  for  instruction  in  the  sciences  related  to  agriculture,  but  also 
more  particularly  for  the  teaching  of  the  different  branches  of  the 
science  of  agriculture  itself.  The  changes  in  equipment  and  in  the 
organization  of  faculties  have  put  college  instruction  in  agriculture 
largely  on  a  new  basis.  Since  the  new  courses  deal  much  more  largely 
directly  with  agriculture,  both  as  an  art  and  a  science,  the  students 
are  not  only  well  trained  in  the  theory  of  agriculture,  but  are  brought 
much  more  closely  into  sympathy  ana  actual  contact  with  the  practice 
of  the  art.  E^h  year  the  chasm  which  formerly  existed  between 
science  and  practice  is  being  more  strongly  bridged.  Stronger  bonds 
of  8\"mpathy  and  effort  are  uniting  scientists  and  farmers  through 
the  medium  of  the  agricultural  institutions.  The  colleges  therefore 
not  only  occupy  a  better  position  in  the  educational  world,  but  they 
are  also  more  strongly  intrenched  in  the  confidence  and  support  of  the 
great  masses  of  practical  men. 

Secjondary  and  Elementary  Schools  of  Agriculture. 

Institutions  for  secondary  and  elementary  instruction  in  agriculture 
are  becoming  more  numerous.  Schools  of  this  class  already  established 
have  been  continued,  new  schools  are  being  established,  and  courses  of 
instruction  in  agriculture,  nature  study,  and  gardening  arc  being  intro- 
duced into  existing  public  and  private  schools.     The  marked  success 
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of  the  agricultural  high  schools  established  in  connection  with  the  uni- 
versities of  Minnesota  and  Nebraska  indicates  that  there  is  a  demand 
for  agricultural  courses  of  parallel  degree  with  those  oflfered  in  yarious 
manual  arts  in  our  city  high  schools.  Already  there  is  a  promising 
movement  for  the  establishment  of  special  agricultural  high  schools  in 
different  localities  separate  from  the  colleges,  and  some  instruction  in 
agriculture  is  now  given  in  a  number  of  normal  and  public  high  schools. 
Students  taking  such  high-school  courses  would  undoubtedly  be  able 
to  better  appreciate  the  work  of  this  Department  and  the  agricult^iral 
experiment  stations  and  would  have  a  better  outlook  regarding  the 
movements  of  our  times  for  the  improvement  of  agriculture,  which 
would  enable  them  to  become  intelligent,  progressive,  and  successful 
farmers.     All  over  our  country  farmers  are  sending  their  children  to 

Eublic  high  schools  and  paying  tuition  for  their  instruction.  They 
ave,  therefore,  good  reason  to  urge  that  courses  on  subjects  related 
to  agriculture  should  be  introduced  into  these  schools,  especiallj'  in 
towns  which  are  wholly  or  largely  dependent  on  the  neighboring  farms 
for  tiieir  commercial  success,  if  not  tneir  very  existence. 

Since  the  funds  expended  in  promoting  technical  education  in  agri- 
culture are  in  the  nature  of  investments  which  will  be  richly  repaid  in 
larger  amounts  of  assessable  farm  property  and  the  increased  wealth 
that  comes  from  improved  farm  producte,  both  the  States  and  the 
local  communities  can  well  afford  to  make  liberal  contributions  to  the 
support  of  courses  in  agriculture  in  the  secondary  schools  as  well  as  in 
the  agricultural  colleges. 

Progress  is  also  bemg  made  in  the  movement  for  the  consolidation 
of  rural  schools  which  nas  already  resulted  in  improved  conditions  io 
the  schools  of  Ohio,  Massachusetts,  Iowa,  and  other  States.  Such 
consolidation  makes  it  possible  to  introduce  nature  study  in  which 
matters  pertaining  to  agriculture,  horticulture,  and  domestic  arts  are 
easily  included.  Several  States  have  already  passed  laws  requiring 
teachers  to  prepare  themselves  to  give  instruction  in  nature  study  and 
agriculture,  and  exercises  and  illustrative  material  for  such  work  are 
being  more  frequently  published,  often  with  the  aid  of  the  teachers  in 
the  agricultural  colleges.  • 

Another  closely  allied  movement  at  present  manifest  principally  in 
the  city  schools  is  the  school-garden  movement — the  introduction  of 
garden  work  with  flowers  and  vegetables  into  the  graded  schools  as  a 
weekly  or  semiweekly  exercise.  W  herever  work  of  this  kind  has  been 
tried  under  proper  supervision  it  has  aroused  considerable  interest  on 
the  part  of  the  students,  has  furnished  excellent  material  for  nature- 
study  work,  and  has  correlated  well  with  the  other  studies  in  the  curri- 
culum. 

Farmers'  Institutes. 

In  my  last  annual  report  I  recommended  that  an  appropriation  of 
$5,000  be  given  to  enable  the  Oflice  of  Experiment  Stations  to  under- 
take work  connected  with  the  promotion  of  the  fanners'  institute  sys- 
tem in  this  country.  The  appropriation  was  to  be  used  in  employing 
an  oflBcer  who  would  devote  nis  time  and  energy  to  this  work,  visit 
institute  workers  and  advise  them  regarding  the  ways  in  which  the 
Department  might  help  the  institutes,  study  the  problems  of  institute 
management  at  liome  and  abroad,  and  seek  to  shape  the  Department's 
work  for  the  institutes  so  that  it  might  be  most  helpful  to  this  enter- 
prise. As  the  matter  was  finally  fixed  in  the  appropriation  act,  only 
about  $2,000  of  the  income  of  the  Office  of  Experiment  Stations  for 
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the  current  fiscal  year  can  be  used  for  this  purpose.  This  is  entirely 
inadequate  for  the  work  planned,  but  will  be  used  in  gathering  statis- 
tics  or  the  institute  movement  and  in  employing,  during  a  part  of  the 
year,  an  officer  who  will  be  retained  as  farmers' institute  specialist,  iif 
Congress  shall  provide  sufficient  means  for  continuing  the  work. 

Farmers'  institutes  are  now  held  in  44  States  and  Territories,  includ- 
ing Hawaii.  Nearly  complete  returns  from  40  States  and  Territories 
show  that  in  the  areas  reported  about  2,300  institutes  are  held  annually; 
that  the  funds  expended  by  the  different  States  and  Territories  m 
support  of  these  institutes  (not  including  expenses  incurred  by  local 
authorities)  amounted  to  about  $196,000  per  annum,  and  that  about 
709,000  people  attended  the  institutes.  The  number  of  students  taking 
the  {^?ricultural  course  at  the  agricultural  colleges  in  the  same  States 
and '^rritories  during  the  year  ended  June  30, 1901,  was  9,623,  includ- 
ing those  who  are  recorded  as  attending  courses  in  household  economy, 
dairying,  and  veterinary  science. 

The  total  number  of  persons  reached  by  the  farmers'  institutes  and 
the  agricultural  colleges  (about  720,000)  is,  however,  only  a  small  per- 
centage (7.2  per  cent)  of  those  actually  engaged  in  agricultural  pur- 
suits (about  10,000,000).  The  publications  of  the  experiment  stations 
are  sent  to  about  500,000  farmers.  A  great  need  of  our  educational 
system  is,  therefore,  wider  dissemination  of  the  results  of  agricultural 
study  and  research  among  those  now  actually  engaged  in  farming. 

I  recommend  that  an  appropriation  of  $6,000  be  made  by  Congress 
to  enable  the  Office  of  Experiment  Stations  to  aid  the  farmers'  insti- 
tutes during  the  fiscal  year  1904. 

Experiment  Stations  in  Alaska. 

Agricultural  experiment  stations  were  maintained  during  the  fiscal 
year  1902  at  Sitka,  Kenai,  and  Rampart.  The  experimental  work  has 
included  the  growing  of  cereals  and  vegetables,  methods  of  reclama- 
tion, drainage,  and  fertilization  of  land,  and  the  curing  and  ensiling  of 
forage  crops.  In  all  these  lines  successful  results  were  obtained,  and 
much  information  which  will  be  of  use  to  persons  attempting  agricul- 
ture in  Alaska  was  acquired.  The  survey  of  different  portions  of 
Alaska  with  reference  to  their  agricultural  possibilities  was  continued. 
The  special  agent  in  charge  made  a  journey  through  a  large  portion  of 
the  Yukon  River  Valley.  A  reconnoissance  of  the  Copper  River 
r^ions  and  portions  of  the  Fortymile  country  and  the  Tanana  River 
VSley  was  made  during  September,  1901,  by  the  assistant  who  had 
been  m  charge  of  the  station  work  at  Rampart.  He  estimated  that  in 
the  region  covered  by  his  journey  there  was  some  2,000,000  acres  of 
land  suitable  for  farming  and  pitsture.  Grass  grew  abundantly  and 
luxuriantly  in  large  regions. 

The  distribution  of  seed  of  hardy  varieties  of  vegetables,  cereals, 
and  grasses  has  been  continued  and  extended,  seed  for  use  the  present 
8«ison  having  been  sent  to  some  750  addresses.  Many  reports  of 
triab  of  seed  previously  sent  have  been  received,  and  in  this  way 
much  useful  information  has  been  secured.  It  is  evident  that  the 
efforts  made  by  the  Department  to  aid  the  residents  of  Alaska  in  their 
agricultural  work  by  distributing  improved  varieties  of  seeds  have 
produced  beneficial  results.  Not  only  has  this  been  of  advantage  to 
the  white  population,  but  the  natives  also  are  learning  to  cultivate 
gardens,  and  it  is  reliably  reported  that  there  is  a  large  increase  in  the 
number  of  natives  who  attempt  to  cultivate  small  patches  of  ground. 
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been  seriously  depreciating  the  crop.  This,  as  has  been  determined 
by  the  station  authorities,  is  due  to  a  soil  fungus,  and  experiments  are 
being  undertaken  to  combat  it.  In  the  field  inv^estigatlons  45  varieties 
of  potatoes  were  grown  under  similar  conditions,  and  marked  differ- 
ences were  noted  m  the  susceptibility  of  the  varieties  to  disease.  This 
-work  is  to  be  followed  up  in  the  hope  that  some  sorts  may  be  found 
which  are  nearly  or  quite  resistant  to  disease. 

Investi^tions  were  begun  on  the  diseases  of  poultrj",  and  a  bulletin 
w^as  issura  in  which  suggestions  were  given  for  the  care  of  fowls  and 
treatment  of  the  diseases  to  which  the}'  are  especially  subject,  and  as 
a'  result  of  which  poultry  and  eggs  are  excessively  expensive  in  the 
Hawaiian  markets. 

Attention  has  also  been  given  to  fiber  plants,  mangoes,  the  castor 
bean,  pineapples,  peppers,  and  rubber  and  cork  oak  trees,  and  other 

Elants  believed  worthy  of  investigation  and  develoj)ment.  A  study 
as  also  been  made  regarding  the  use  of  pumps  for  irrigation  purposes 
in  the  Hawaiian  Islands,  where  the  pumping  of  water  for  this  purpose 
has  in  all  probability^  reached  its  highest  development.  Members  of 
the  station  staff  have  visited  other  islands  of  the  group  and  an  attempt 
has  been  made  to  get  into  touch  with  all  the  agricultural  communities. 
Farmers'  institutes  are  being  organized  under  the  auspices  of  the  sta- 
tion. Bulletins  on  chickens  and  their  diseases  and  on  taro  have  been 
prepared  and  others  are  in  course  of  preparation.  It  is  clear  that  there 
IS  a  wide  field  for  agricultural  investigations  in  this  Territory.  Owing 
to  local  conditions  of  soil,  temperature,  rainfall,  and  other  natural 
conditions,  the  station  will  be  obliged  to  do  much  work  in  different 
localities. 

The  presence  of  enormous  numbers  of  desti-uctive  insects  is  one  of 
th^  chief  obstacles  to  agriculture  in  Hawaii.  The  land  areas  are  small 
and  the  uniforniitv  of  seasonal  temperatures  presents  no  check  to  the 
development  of  insects  which  may  have  been  introduced  from  conti- 
nental regions.  As  a  result  the  insects  speedily  lose  their  distinctive 
habits.  Many  of  the  introduced  species  no  longer  have  a  definite  life 
period,  but  breed  at  all  seasons  and  are  practically  in  continuous  exist- 
ence throughout  the  year,  swarm  following  swarm,  with  no  intervening 
period  when  the  land  is  free  from  their  ravages. 

There  are  a  number  of  serious  fungous  diseases  of  plants  which  require 
investigation,  both  because  of  the  local  losses  caused  by  them  and  on 
account  of  the  possibilitv  of  their  l)eing  carried  to  other  parts  of  the 
islands.  The  work  on  the  taro  rot  and  the  Fusarium  disease  of  the 
potato  will  need  to  be  continued  for  sevei"al  years. 

There  are  many  problems  of  both  scientific  and  practical  interest 
which  require  the  services  of  a  chemist.  Soil  and  .water  analyses,  the 
study  of  the  role  of  mineral  nutrients  in  plants  and  soils,  the  composi- 
tion of  Hawaiian  foods  and  feeding  material  all  should  be  given  atten- 
tion. Investigations  should  be  m^e  as  the  occasion  requires  of  other 
agricultural  products  which  may  lead  to  the  establishment  of  local 
industries,  such  as  fiber  plants,  tens,  dyestuffs,  rubber,  vanilla,  coffee, 
tobacco,  silk,  fruits,  and  vegetables. 
Considering  the  numerous  agricultural  problems  requiring  investi- 

Stion  in  the  Territory  of  Hawaii,  the  experiment  station  there  should 
ve  added  to  the  station  force  a  chemist;  the  apparatus  and  other  equip- 
ment should  also  \ye  increased,  and  provision  made  for  the  printing  and 
distribution  of  station  publications. 
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Porto  Rico  Experiment  Station. 

The  agricultural  experiment  station  in  Porto  Rico  is  now  established 
on  a  permanent  basis.  This  result  has  been  secured  through  the  coop- 
eration of  the  insular  government  and  legislature.  A  bill  appro- 
priating $15,000  for  the  purchase  of  a  suitable  tract  of  land  for  the  sta- 
tion was  passed  in  'February,  1902.  Under  this  law  bids  were  called 
for  which  were  closed  the  12th  of  May.  The  result  of  these  negotia- 
tions was  the  purchase  of  approximately  230  acres  of  land  adiacent  to 
the  city  of  Mayaguez.  The  land  is  varied  in  character  and  well  located 
with  reference  to  the  city.  It  gives  promise  of  making  a  very  desir- 
able site  on  which  to  carry  out  the  objects  of  the  experiment  station. 

On  this  tract  it  is  proposed  to  begin  field  tests  of  leguminous  crops, 
grasses,  corn,  rice,  beans,  and  vegetables.  A  nursery  and  orchard  of 
tropical  fruits,  including  those  grown  on  the  islana,  and  promising 
varieties  from  other  countries  will  be  established  for  experimental 
purposes.  With  the  temporary  experiments  undertaken  last  year 
much  useful  information  has  been  obtained  regarding  soil  and  climatic 
conditions  as  related  to  the  gi'owth  of  crops  in  the  island.  An  important 
study  has  also  been  made  of  the  Changa,  a  mole  cricket,  which  is  the 
most  injurious  insect  of  the  island,  and  a  bulletin  regarding  this  insect 
will  soon  be  published  in  both  Spanish  and  English  for  distribution  in 
Porto  Rico.  Experiments  looking  toward  the  improvement  of  coflFee, 
now  grown  so  largely  in  the  island,  have  already  been  well  begun, 
and  it  is  proposed  to  extend  them  materially  during  the  coming  year. 

It  is  important  that  the  Porto  Rico  station  should  undertake  experi- 
ments witn  live  stock,  but  it  will  not  be  possible  to  do  much  in  this 
direction  unless  the  resources  of  the  station  are  increased.  Additional 
funds  will  be  required  for  the  employment  of  a  competent  live-stock 
expert,  the  purcnase  of  animals,  and  the  general  expenses  of  feeding 
experiments.  In  order  to  effectivelv  conduct  experiments  with  fruits 
a  horticulturist  should  be  added  to  the  station  staff. 

Now  that  the  Porto  Rico  station  is  permanently  located,  it  should, 
in  my  judgment,  receive  the  same  financial  support  from  the  National 
Treasury  as  is  given  to  the  stations  organized  under  the  act  of  Con- 
gress of  March  2,  1887.  Considering  the  large  population  £o  be 
maintained  by  agriculture  in  Porto  Rico,  every  effort  should  be  made 
to  develop  the  agricultural  resources  of  the  island.  The  station  will 
be  called  upon  to  aid  in  the  solution  of  a  great  variety  of  problems. 
The  range  and  effectiveness  of  its  work  will  necessarily  be  limited  by 
the  funds  at  its  command.  When  the  nation  does  as  much  for  the 
Porto  Rico  station  as  for  stations  in  the  other  States  and  Territories, 
there  will  still  be  need  for  additional  financial  assistance  from  the 
insular  government.  The  cordial  support  which  has  been  given  the 
station  by  the  Government  and  the  suostantial  grant  of  money  voted 
by  the  insular  legislature  for  the  purchase  of  land  for  the  station  have 
given  evidence  that  the  people  and  government  of  Porto  Rico  appre- 
ciate the  importance  of  this  enterprise  and  are  willing  to  supplement 
the  efforts  of  the  National  Government  in  this  direction.  As  the  work 
of  the  station  develops,  additional  buildings  and  equipment  will  be 
needed,  and  it  is  confidently  expected  that  tnese  requirements  will  be 
met  by  the  local  legislature. 

Nutrition  Investigations. 

The  nutrition  investigations  have  been  continued  along  the  same  lines 
as  heretofore,  including  dietary  studies,  and  digestion,  cooking,  and 
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metabolism  experiments.  These  studies  have  been  carried  on  in  coopera- 
tion with  aniversities  and  experiment  stations  in  Maine,  Massachusetts, 
Connecticut,  New  York.  Tennessee,  Illinois,  California,  Minnesota,  Ver- 
mont, and  Georgia.  Tne  respiration  calorimeter  used  in  these  investi- 
S^tions  has  been  improved,  and  the  studies  during  the  past  year  with 
is  apparatus  have  had  reference  especially  to  the  relative  efficiency 
of  fats  and  carbohydrates  as  sources  of  energy  for  the  performance  of 
muscular  work.  To  further  study  the  relation  of  diet  to  muscular 
work,  dietary  studies  with  lumbermen  performing  severe  work  in  the 
forests  of  Amine  have  been  made.     Among  other  subjects  of  investi- 

gtion  have  been  the  digestibility  and  nutritive  value  of  bread  made 
>m  different  kinds  of  flour;  the  effect  of  cooking  on  the  nutritive 
value  and  digestibility  of  different  kinds  and  cuts  of  meat;  the  rela- 
tive nutritive  value  of  different  kinds  and  combinations  of  fruits  and 
nuts,  and  the  comparative  metabolism  of  nitrogen,  sulphur,  and  phos- 
phorus. Five  bulletins  regarding  the  results  of  nutrition  investiga- 
tions were  published  during  the  past  year.  Special  efforts  have  been 
continued  to  bring  the  resiuts  of  this  work  to  the  attention  of  schools 
and  colleges,  physicians,  scientists,  superintendents  of  public  institu- 
tions^ persons  engaged  in  philanthropic  enterprises,  etc. 

At  tne  summer  school  of  nutrition  and  bacteriology,  held  at  Wes- 
leyan  University,  Middletown,  Conn.,  in  July,  1902,  under  the  direc- 
tion of  the  special  ag^nt  in  charge  of  nutrition  investigations  in  con- 
nection with  nis  work  as  professor  in  that  institution,  the  methods  and 
results  of  the  nutrition  investigations  of  this  Department  were  explained 
to  a  considerable  number  of  teachers  of  domestic  science  from  dif- 
ferent regions,  and  others  who  have  engaged  to  a  greater  or  less  extent 
in  the  tetu^hing  of  nutrition,  bacteriology,  and  kindred  subjects  in  the 
agricultural  colleges  and  other  institutions. 

As  stated  in  my  previous  report,  it  is  very  desirable  to  extend  the 
nutrition  investigations  through  a  systematic  study  of  dietaries  in  pub- 
lic institutions.  Plans  for  beginning  this  work  have  already  been  made 
and  considerable  material,  including  summaries  of  results  of  early 
investigations,  has  been  collected.  Through  an  arrangement  with  Dr. 
A.  B.  Kichardson,  superintendent  of  the  Government  Hospital  for 
the  Insane  in  the  District  of  Columbia,  dietary  studies  will  be  made  in 
that  institution  during  the  current  year  in  accordance  with  plans  fur- 
nished bv  this  Office. 

In  earl^  times  the  idea  was  prevalent  that  the  diet  of  prisoners  and 
other  delinquent  classes  shoula  be  so  poor  and  inadequate  that  it  con- 
stituted a  punitive  measure.  This  is  now  recognized  as  wrong,  and 
most  civilized  nations  endeavor  to  feed  such  persons  adequately.  The 
food  requirements  obviously  vary  with  the  amount  of  work  performed, 
and  in  most  cases  it  is  essential  that  the  cost  of  the  food  be  moderate. 
Food  investigations  are  required  in  prisons  and  other  institutions  in 
order  that  satisfactory  dietary  standards  may  be  formulated,  and  also 
to  compare  the  rations  actually  fed  with  proposed  standards.  The  im- 
portance of  such  studies  has  been  often  recognized  in  the  past;  for 
instance,  undef  the  authority  of  the  institutions'  commissioner  in 
Boston,  Mass.,  dietary  investigations  were  carried  on  in  a  number  of 
reformatories,  etc. ,  in  that  city.  Studies  have  also  been  made  at  the 
reformatory  at  Elmira,  N.  Y.,  some  of  which  had  the  special  object 
of  determining  whether  it  was  possible  to  favorably  affect  the  nioml 
welfare  of  inmates  through  their  diet. 

Under  special  government  authority  the  diet  in  Scotch  prisons  has 
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been  recently  studied,  and  mention  may  also  be  made  of  recent  work 
of  a  similar  nature  in  Berlin.  In  many  cases  it  has  been  found  that  it 
is  possible  to  furnish  a  more  satisfactorj^  diet  and  at  the  same  time 
diminish  the  cost. 

Nutrition  investigations  have  also  been  made  in  almshouses,  orphan 
asylums,  and  similar  charitable  institutions  in  time«  past  in  this  and 
other  countries — Gennany  having  taken  the  lead.  The  importance  of 
providing  a  proper  diet  for  inmates  of  such  institutions  has  received 
government  recognition  in  Great  Britain,  and  investigations  bearing 
on  the  subject  have  been  undertaken  there.  An  adequate  diet  shoula 
unquestionably  be  supplied  to  all  who  are  dependent  on  charity  of  this 
sort.  The  numerous  studies  which  have  been  made  show  that  with 
proper  care  good  food  may  be  provided  at  a  reasonable  cost.  While 
the  diet  in  many  institutions  is  undoubtedly  satisfactory  as  regards 
kind  and  cost,  it  is  not  too  much  to  say  that  in  very  many  others  diet- 
ary studies  would  show  the  possibility  of  diminishing  the  cost  and  at 
the  same  time  improving  the  quality.  The  benefit  to  the  inmates  and 
saving  of  public  money  m  this  way  seem  worthy  of  all  possible  eflfort. 

In  previous  reports  I  have  called  attention  to  the  fact  that  investi- 
gations were  needed  to  determine  the  food  habits  and  requirements  of 
residents  of  tropical  countries.  This  matter  is  becoming  of  increasing 
importance,  owing  to  the  continuance  of  soldiers,  sailors,  and  civu 
officers  of  the  United  States  in  such  regions.  This,  and  the  fact  that 
large  numbers  of  our  people  are  called  to  tropical  reg-ions  by  our 
rapidly  extending  commerce,  would  seem  to  justify  the  mstitution  of 
such  investigations  to  determine  the  most  suitable  diet  under  the  new 
climatic  conditions.  It  is  well  known  that  a  suitable  diet  is  a  mattei 
which  has  a  great  effect  upon  the  maintenance  of  good  health  of  old 
residents  in  tropical  countries,  and  is  even  more  important  for  recent 
arrivals.  The  U.  S.  Amiy  has  devoted  considerable  attention  to  this 
subject,  as  have  also  German,  British,  and  other  European  investiga- 
tors, generally  under  the  auspices  of  the  army  or  navy  of  their  respec- 
tive Governments.  The  lack  of  agreement  regarding  the  diet  best 
suited  to  residents  of  the  Tropics  shows  that  more  extended  investiga- 
tions are  required. 

The  economic  feeding  of  troops  and  other  residents  in  tropical 
regions  obviously  depends  in  some  measure  upon  the  utilization  of 
local  food  products.  Many  of  these  products  are  comparatively 
unknown  outside  the  Tropics,  and  their  food  value  has  never  been 
studied. 

Irrigation  Investigations. 

Two  cajses  have  operated  during  the  past  year  to  increase  the  inter- 
est in  the  Department's  work  for  irrigated  agriculture.  One  was  the 
desire  of  the  arid  States  for  the  creation  of  conditions  which  will  result 
in  the  largest  and  best  use  of  the  water  supplv,  and  the  other  the 
drought  w-nich  prevailed  throughout  the  Middle  w  est  in  1901  and  in  the 
South  during  1901  and  the  present  year.  As  a  result  of  this  interest, 
requests  for  information  ana  advice  have  been  far  mora  numerous  than 
ever  before,  and  it  is  only  through  the  increased  appropriation  made 
by  the  last  Congress  and  the  ))etter  organization  of  the  work  that  these 
demands  have  been  met. 

The  distri))ution  and  use  of  Western  rivers  re(iuire  that  the  irriga- 
tion industry  shall  be  organized,  and  in  order  to  provide  for  this  it  is 
necessary  that  there  be  a  better  understanding  of  tne  subject  than  now 
exists.     The  first  need  is  for  the  facts.     We  need  to  know  how  much 
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water  is  Ixsin^  used,  where  it  is  being  used,  how  much  water  is 
rcquii'ed  for  the  niaturing  of  crops,  how  it  can  be  distributed  with  the 
least  loss,  and  how  applied  to  the  best  advantage.  This  information 
the  Department  is  securing  and  disseminating  through  this  investiga- 
tion, and  in  doing  this  it  has  enlisted  in  its  service  many  of  the  leading 
irrigation  engineers  and  scientists  of  the  arid  States.  The  services  of 
these  men  would  have  involved  a  prohibitory  expense  if  it  had  been 
necessary  to  employ  them  continuously,  but  through  cooperative 
arrangements  with  the  State  agricultural  colleges  and  experiment 
stations  and  the  State  engineers^  offices  the  scope  of  both  local  and 
national  investigations  has  been  broadened  and  made  more  effective, 
while  the  outlay  to  each  of  the  parties  to  these  arrangements  has  been 
greath'  reduced. 

THE   DISTRIBUTION   AND   USE   OF   WATER. 

The  Department  is  now  making  measurements  of  the  water  used  in 
irrigation  in  all  of  the  arid  States  but  one  and  in  a  number  of  humid 
States.  The  results  of  these  studies  during  the  past  three  years,  while 
not  conclusive,  have  alreadv  done  much  to  educate  farmers  and  ditch 
managers  as  to  the  direction  from  which  improvements  of  methods 
and  practices  must  come.  They  have  made  plain  the  need  of  better 
work  in  constructing  and  maintaining  canals.  They  have  shown  that 
the  water  lost  through  leakage  in  transit  is  far  greater  than  has  been 
genei-ally  supposed,  and  that  its  loss  causes  a  double  injuiy .  It  returns 
in  many  instances  to  the  surface  of  lower-lying  fields  and  converts 
productive  areas  into  unsightly  swamps  and  marshes,  rendering  them 
for  the  time  pmctically  worthless.  The  loss  of  water  through  evapora- 
tion from  these  submerged  areas  is  large.  If  this  could  be  prevented 
and  the  water  saved  applied  to  crops  it  would  largely  increase  the 
cultivated  area.  One  of  the  leading  lines  of  work  ot  these  investiga- 
tions will  therefore  be  a  more  careful  study  of  losses  from  seepage,  in 
order  to  determine  measures  by  which  this  can  be  lessened. 

In  a  number  of  instances  these  studies  have  led  to  careful  inquiries 
by  canal  owners  to  deteimine  whether  or  not  it  will  be  profitable  to 
cement  the  main  ditches  and  canals,  and  to  requests  for  further  assist- 
ance from  this  investigation  to  determine  how  this  may  be  done  to  the 
best  advantage.  The  Kepot-tof  Irrigation  Investigations  for  1901  will 
give  the  methods  pursued  and  the  cost  of  cementing  one  of  the  prin- 
cipal canals  of  southern  California. 

DRAINAGE   SURVEYS. 

In  response  to  numerously  signed  petitions  from  the  agricultural 
and  horticultural  interests  of  the  valley  of  Kings  River,  in  California, 
the  Department  has  carried  on  a  comprehensive  drainage  survey  to 
detennme  what  plans  can  be  best  adopted  for  relief  of  the  overwatered 
lands  of  that  section.  This  work  has  oeen  under  the  direction  of  Prof. 
O.  V.  P.  Stout,  of  the  University  of  Nebraska,  and  the  report,  which 
is  now  approaching  completion,  will  give  the  plans  and  estimates  for 
two  metnods  of  removing  the  surplus  water  and  making  it  available 
for  use  elsewhere.  The  carrying  out  of  these  plans  will  probably 
require  additional  legislation  on  the  part  of  the  State,  and  a  local  com- 
mittee has  been  formed  to  frame  bills  and  promote  the  enactment  of 
needed  laws. 

At  the  request  of  the  Hon.  A.  J.  McCune,  State  engineer  of  Colo- 
rado, the  Department  has  assisted  in  the  investigation  of  the  drainage 
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problems  of  that  State.  This  work  is  under  the  direction  of  C.  G. 
Elliott,  a  drainage  engineer  of  wide  experience.  The  information 
already  gained  makes  it  certain  that  these  studies  are  to  be  worth 
man^  times  their  cost,  both  to  the  localitiec  where  they  have  been 
carried  on  and  in  their  influence  on  the  larger  and  better  use  of  the 
water  supply.  Some  fears  have  been  expressed  that  the  water  coming 
from  these  drains  would  be  unfit  for  use  because  of  the  large  per- 
centage of  alkali  it  contained,  but  analyses  made  b}^  the  State  experi- 
ment stations  of  Colorado  and  California  have  shown  that  this  is  not 
the  case. 

STUDIES  OF  IRRIGATION  LAWS. 

The  larger  problems  which  the  complete  use  of  Western  nvers  is 
destined  to  create  and  the  measure  of  public  control  which  recent  irri- 
gation legislation  renders  inevitable  gives  added  interest  to  the  Depart- 
ment's studies  of  the  legal  and  economic  phases  of  irrigation.  The 
division  of  the  water  of  streams  among  fanns  scattered  for  hundreds  of 
miles  along  their  courses,  so  that  each  acre  cultivated  shall  receive  its 
just  share  of  the  common  water  supply,  is  one  of  the  most  complex 
administrative  problems  which  confronts  Western  agriculture,  and  the 
establishment  of  titles  to  these  streams  by  method  which  shall  pre- 
vent speculative  appropriations  of  water  and  the  creation  of  water 
monopolies  is  one  of  the  imperative  needi?  "f  the  immediate  future. 

The  larger  opportunities  which  national  sliC^  iffords  should  awaken 
the  civic  pride  of  the  States  benefited  in  seeing  \,o  it  that  not  only  in 
material  development  but  in  their  institutions  the  irrigation  systems 
of  this  country  rank  among  the  foremost  of  the  world. 

A  beginning  of  the  studies  of  the  conditions  and  experiences  of  other 
lands  was  made  during  the  past  year.  Mr.  C.  T.  Johnston,  assistant 
chief  of  these  investigations,  visited  Egypt  for  this  purpose.  Through 
the  courtesy  of  Government  officials  be  was  enabled  to  become  fufiy 
acquainted  with  the  administration  of  the  laws  which  govern  the  use 
of  the  Nile,  and  his  report  will  show  the  character  of  the  rights  to 
water  recognized  and  tne  manner  in  which  these  rights  are  enforced 
in  times  of  scarcity.  While  differences  in  conditions  will  doubtless 
prevent  the  adoption  of  many  of  the  methods  pursued,  the  lesson  of 
one  of  the  oldest  irrigated  countries  in  the  worla  can  not  fail  to  be  of 
great  interest  and  value  to  one  of  the  youngest.  In  addition,  Mr. 
Johnston's  report  will  present  many  matters  of  practical  information 
regarding  the  size  and  construction  of  canals,  the  manner  in  which 
water  is  distributed  and  applied  to  crops,  and  the  yield  and  value  of 
the  products. 

A  number  of  the  arid  States  are  cooperating  with  the  Department  in 
these  studies  of  sociological  and  legal  problems.  Montana  and  Nevada 
appropriated  money  for  such  studies,  and  the  irrigation  officials  of 
W voming,  Colorado,  and  Idaho  have  given  both  personal  and  official 
aia.  No  branch  of  the  Department's  irrigation  work  has  received 
more  cordial  recognition  than  its  studies  of  legal  and  sociological 
questions,  and  it  is  believed  that  they  are  destined  to  exert  a  bene&ent 
influence  on  the  future  industrial  life  of  the  West. 

IRRIGATION  IN   THE   HUMID  STATES. 

The  development  of  the  rice  industry  in  Louisiana  and  Texas  has 
had  the  effect  of  enormously  increasing  the  value  of  land  hitherto  used 
only  for  grazing  purposes  or  not  at  all.  Its  success  has  led  to  the 
investment  of  large  sums  of  money  and  a  marked  increase  in  the  pop- 
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tdation.  In  the  amount  of  money  invested  in  canals  and  pumping 
plants  and  in  the  increase  in  the  acreage  reclaimed,  the  rice  district 
of  Louisiana  and  Texas  have  made  as  great  progress  during  the  past 
two  or  three  years  as  any  of  the  irrigated  districts  of  the  West.  This 
rapid  growth  has  given  rise  to  a  number  of  practical  problems  in 
wnich  the  aid  of  the  Department  has  been  invoked. 

Establishing  and  maintaining^  pumping  plants  requires  a  knowledge 
of  the  amount  of  water  required,  tne  cost  of  furnishing  it,  and  the 
methods  by  which  waste  in  use  may  be  reduced  to  the  minimum.  The 
light  rainfall  of  the  past  two  seftsons  has  also  made  it  manifest  that  the 
time  is  not  far  distant  when  there  will  be  need  for  establishing  rights 
to  the  use  of  streams  and  some  division  of  their  water  supply  among 
these  irrigators.  During  the  present  season  the  rainfall  from  June 
to  September  was  little  more  than  that  of  many  of  the  arid  States,  and 
thifi,  combined  with  the  large  increase  in  the  irrigated  acreage,  has 
made  the  drain  on  some  streams  cause  their  current  to  be  reversed  and 
salt  water  to  flow  in  from  the  Grulf . 

The  growth  of  iiTigation  in  the  Southern  States  is  not,  however, 
confined  to  the  rice  districts.  During  the  past  year  the  experts  of 
this  investigation  have  furnished  information  and  advice  to  farmers  in 
Georgia,  Alabama,  and  the  Carolinas  under  which  a  number  of  irri- 
gation systems  have  been  installed.  The  drought  of  the  present  season 
has  made  the  first  year's  trial  a  marked  success,  but  it  will  require  a 
number  of  years  to  determine  to  what  extent  irrigation  can  be  profit- 
ably employed  in  this  section.  The  fact  that  the  Department  was  able 
to  answer  tnese  inquiries  has  saved  large  sums  of  money  to  individual 
farmers.  In  nearly  every  instance  they  had  planned  to  put  in  pumps 
of  too  small  capacity  to  have  been  of  any  real  service,  ana  the  attempts 
would  have  resulted  in  disappointment  and  loss  and  probably  have 
delayed  adoption  of  what  promises  to  be  an  important  aid  to  both 
agriculture  and  horticulture. 

The  cooperative  irrigation  studies  undertaken  in  connection  with 
the  State  experiment  stations  of  Wisconsin,  Missouri,  and  New  Jer- 
sey^  have  been  continued,  the  object  being  to  determine  how  far  and 
by  what  method  irrigation  can  be  profitably  employed  in  the  humid 
States. 

In  view  of  the  increased  interest  in  the  questions  with  which  the 
irri^tion  investigations  of  this  Department  deal,  growing  out  of  the 
rapid  development  of  our  irrigation  system  under  private  as  well  as 
public  auspices,  there  is  constantly  enlarging  demand  for  the  services 
of  our  irrigation  experts  and  for  the  published  results  of  their  inves- 
tigations. 

Agricultural  Exoineebino. 

In  order  to  answer  the  inquiries  received  by  the  Department  and  to 
make  the  irrigation  investigations  of  the  greatest  practical  benefit,  it 
has  been  necessary  to  include  studies  of  the  applications  of  power 
whose  relation  to  irrigation  is  made  apparent  only  by  a  thorough 
understanding  of  existing  conditions,  farmers  under  irrigation  apply 
to  the  Depai'bnent  for  information  regarding  the  use  of  streams  and 
canals  for  power  puiposes.  Many  who  desire  to  irrigate  small  tracts 
apply  to  the  Department  for  information  as  to  whether  or  not  pump- 
ing will  pay,  the  kind  of  pumps  to  be  used,  and  the  amount  of  water 
required.  Inquiries  are  received  as  to  the  relative  economy  of  differ- 
ent forms  of  power,  and  whether  coal,  oil,  gas,  electricity,  or  wind 
power  will  best  serve  the  irrigator's  purposes.     These  questions  should 
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be  answered  because  nothing  is  more  wasteful  than  to  have  eacn  man 
learn  experimentally  for  himself  what  has  been  found  out  elsewhere, 
but  the  attempt  to  clo  this  has  made  agricultural  engineering  an  impor- 
tant feature  of  these  investigations,  and  raises  the  question  whether 
the  usefulness  of  the  work  of  this  Department  can  not  be  materially 
augmented  by  entering  upon  a  systematic  study  of  agricultural  engi- 
neering as  related  to  the  interests  of  all  our  farmers. 

The  possibilities  of  this  subject  can  be  illustrated  b}'  the  one  item  of 
farm  machinery.  In  the  past  twenty  years  the  capital  invested  in  the 
manufacture  or  agricultural  implements  has  increased  from  sixty  to  one 
hundred  and  fifty-seven  millions,  and  the  value  of  the  product  has  more 
than  doubled,  but  more  significant  than  this  increase  m  its  importance 
have  been  the  changes  in  its  character.  Leaving  out  of  consideration 
the  larger  and  more  important  classes  of  farm  machinery,  such  as 
reapers,  mowers,  and  thrashers,  which  are  usually  thought  of  as  sup- 
porting the  claim  that  American  inventive  genius  and  mechanical  skill 
nave  suipassed  the  world  in  constructing  farm  machinery,  and  taking 
up  machines  and  implements  but  little  thought  of  in  this  connection, 
it  will  be  seen  that  tne  changes  wrought  in  the  past  twenty  years  have 
been  little  less  than  revolutionary,  and  have  been  an  important  factor 
in  maintaining  our  commercial  supremacy.  The  invention  of  the  disk 
harrow  to  supplement  the  types  formerly  used,  the  invention  of  the 
disk  plow  to  compete  with  the  types  in  use  for  centuries,  the  still  more 
recent  invention  of  corn-harvesting  machinery,  all  serve  to  show  the 
rapidity  and  radical  character  of  the  evolution  which  is  now  going  on. 

These  facts,  in  connection  with  the  increasing  demand  for  efficient 
labor-saving  devices  resulting  from  the  growing  scarcity  of  farm 
labor  and  the  organization  and  development  in  foreign  countries 
of  institutions  for  the  systematic  study  and  improvement  of  farm 
machinery,  renders  it  important  that  we  should  not  longer  neglect 
this  field  of  inquiry.  There  is  an  excellent  opportunity  for  flie  Depart- 
ment to  do  an  important  service  in  promoting  the  continuance  of  our 
agricultural  supremacy  through  the  use  of  farm  machinery  by  inves- 
tigations regarding  the  fundamental  principles  on  which  the  further 
improvement  of  such  machinery  must  depend. 

At  present  the  Department  is  not  in  a  position  to  answer  the  numer- 
ous requests  for  information  on  these  subjects,  and  these  demands  will 
undoubtedly  increase  with  the  growing  application  of  new  forms  of 
power  to  farm  work  and  the  development  or  new  kinds  of  labor-sav- 
ing machineiT.  The  agricultural  colleges  and  experiment  stations 
throughout  the  country  are  beginning  to  realize  the  need  of  such 
studies,  but  they  find  great  difficulty  m  establishing  the  work  on  an 
efficient  basis  owing  to  the  lack  of  definite  infoniiation  in  available 
form.  It  is  believed  that  this  Department  should  undertake  to  collate 
and  publish  such  information,  as  well  as  to  institute  investigations 
which  will  keep  the  farmers  and  manufacturers  of  the  country  informed 
of  the  progress  being  made  and  show  them  the  lines  in  which  it  may 
be  extended. 

Investigations  in  agricultural  engineering  should  also  include  prob- 
lems relating  to  the  laying  out  of  farms,  such  as  the  arrangement  of 
buildings,  drains,  water  supply,  and  di.sposaI  of  sewage.  The  character 
of  the  agriculture  of  the  twentieth  century  has  made  farm  buildings  as 
complex  in  design  and  varied  in  use  as  factories,  and  there  is  a  wide 
fiela  of  study  for  improvement  in  design  and  for  determination  of  the 
best  material  to  be  used  in  their  construction. 
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The  breeders  of  high-bred  and  valuable  live  stock  need  to  give 
almost  &s  much  attention  to  stable  sanitation  as  is  given  to  house  sani- 
tation, but  the  data  on  which  to  plan  efficient  systems  of  ventilation 
are  of  the  most  limited  character.  It  is  believed  that  careful  studies 
of  the  designing  of  farm  buildings  will  be  a  benefit  to  agriculture,  not 
only  in  saving  large  sums  of  money  in  the  selection  and  combination 
of  material  used,  but  in  the  adoption  of  more  convenient  and  effective 
plans. 

Need  of  Adequate  Funds. 

This  review  of  the  work  of  the  Office  of  Experiment  Stations  in  all 
its  phases  shows  very  conclusively  the  necessity  for  more  liberal  appro- 
pi-iations,  as  submitted  in  my  estimates  for  the  ensuing  year,  for  carry- 
mg  on  the  several  lines  of  work  assigned  to  the  Office  of  Experiment 
Stations.  It  is  pailicularly  desirable  that  the  stations  in  Alaska,  in 
Hawaii,  and  in  Poi'to  Rico,  which  are  under  the  direct  supervision  of 
the  Secretary  of  Agriculture,  should  be  as  liberally  dealt  with  in  this 
respect  as  are  the  stations  in  the  several  States  and  Territories  of  the 
Union. 

DIVISION  OF  FOREIGN  MABXETS. 

Investigations  made  by  the  Division  of  Foreign  Markets  regarding 
the  status  of  our  agricultural  export  trade  in  the  principal  markets  of 
the  world  disclose  an  exceptional  activity  on  the  part  of  some  of  our 
most  formidable  competitors  for  that  trade,  and  particularl}^  such 
countries  as  Australia,  Canada,  and  Argentina.  These  progressive 
exporting  countries  have  within  the  last  few  years  been  taking  exceed- 
ingly active  measures  for  the  extension  of  their  foreign  business.  As 
was  pointed  out  in  a  publication  recently  issued  by  the  Division  on  the 
subject  of  the  Britisn  agricultural  import  trade,  about  two-thirds  of 
the  farm  produce  required  by  the  British  people  to  supplement  their 
domestic  supply  is  now  being  purchased  from  the  various  competitors 
of  the  United  States.  The  success  of  these  competing  countries  sug- 
gests the  importance  of  constant  watchfulness  in  the  interests  of  our 
own  export  business. 

Agricultural  Exports  in  1902. 

Statistics  recently  prepared  by  this  Division  show  that  the  agricul- 
tural exports  of  the  u  nited  States  for  the  fiscal  year  1902  had  a  value  of 
about  $860,000,000.  In  comparison  with  the  record-breaking  figures 
of  the  preceding  year,  the  value  for  1902  exhibits  a  rather  marked 
decline.  Next  to  the  exceptional  record  for  1901,  however,  it  is  the 
largest  ever  reported,  being  decidedly  above  the  average  of  the  decade. 

The  decline  rrom  the  hign  mark  reached  by  our  agricultural  expoiis 
in  1901  was  principally  due  to  the  fact  that  a  serious  shortage  in  the 
corn  crop  left  a  comparatively  small  supply  of  this  iinportant  export 
grain  available  for  shipment  to  foreign  markets.  Our  exports  of 
corn  during  1902  amounted  in  value  to  only  $16,000,000,  while  in  1901 
we  sent  abroad  consignments  worth  nearly  $83,000,000.  The  loss  to 
our  trade  through  the  diminished  shipments  of  this  product  alone 
exceeded  166,000,000. 

Aside  from  the  extraordinary  falling  off  in  com  exportation,  the 
most  noticeable  instance  of  decline  occurred  in  the  shipment  of  cotton. 
Our  cotton  exports  for  1902  had  a  value  of  $292,000,000,  or  about 
$28,0(X),000  less  than  the  figures  recorded  in  1901,  when  there  were 
shipments  worth  $315,()0<\000. 
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Trade  in  Forestry  Products. 

The  more  active  interest  recently  aroased  in  the  Question  of  forestry 
in  the  United  States  has  created  a  larger  demand  for  statistical  infor- 
mation regarding  our  commerce  in  forestry  products.  To  meet  this 
demand  the  office  devoted  considerable  time  during  the  year  to  the 
preparation  of  statistics  on  the  subject. 

LAst  year  the  United  States  exported  nearly  $60,000,000  worth  of  for- 
est products.  Lumber  in  its  various  forms,  not  including  heavy  timber, 
comprised  the  principal  item,  the  shipments  under  this  head  having  a 
value  of  about  $26,000,000.  The  exports  of  heavy  timber,  sawed,  hewn, 
or  in  logs,  were  valued  at  about  $10,000,000.  Wood  pulp  and  the  minor 
products  of  the  forest  together  formed  an  item  of  about  $13,000,000. 

Europe  furnishes  the  pnncipal  foreign  markets  for  American  lumber. 
The  United  Kingdom  is  deciaedly  the  largest  purchaser,  but  extensive 
sales  are  also  ms^e  each  year  to  France  and  to  Germany.  Markets  for 
our  lumber,  however,  are  found  in  nearly  every  quarter  of  the  world. 
The  neighboring  countries  of  Canada  and  Mexico  make  considerable 
purchases.  A  promising  market  is  now  being  developed  on  the  island 
of  Cuba,  where  in  1902  consignments  worth  over  $1,000,000  were 
received.  During  the  last  few  years  a  considerable  export  business  in 
lumber  has  been  established  with  the  Philippine  Islands.  In  1902  ship- 
ments valued  at  $246,000  found  a  sale  there.  These  islands,  although 
rich  in  tropical  hard  woods,  promise  to  afford  an  extensive  market 
for  the  building  lumber  supplied  so  abundantly  by  the  great  timber  dis- 
tricts of  our  Pacific  slope  region.  Additional  markets  for  that  region 
will  undoubtedly  also  be  developed  in  other  parts  of  the  Orient. 

Notwithstanding  the  immense  timber  areas  of  the  United  States,  a 
larger  sum  is  annually  expended  in  the  importation  of  forest  products 
than  is  received  in  payment  for  such  products  exported.  This  is 
because  of  our  extensive  requirements  as  re^rds  certain  articles 

inelded  only  by  the  forests  of  the  Tropics.  It  is  quite  probable  that 
)efore  many  years  the  island  possessions  of  the  United  States,  and 
particularly  the  Philippine  Islands,  will  supply  a  large  part  of  the 
tropical  forest  products  we  are  now  obliged  to  import  from  foreign 
sources. 

Trade  with  Island  Possessions. 

In  view  of  the  lively  interest  that  is  taken  in  the  course  of  trade 
between  the  United  States  and  the  several  island  possessions,  the  office 
recently  prepared  some  statistics  to  show  the  status,  so  far  as  products 
of  agriculture  are  concerned,  of  our  commerce  during  the  past  fiscal 
year  with  Hawaii,  Porto  Kico,  and  the  Philippines.  From  the  statis- 
tics in  question  it  appeared  that,  while  our  agricultural  trade  with 
Hawaii  suffered  a  I'atner  marked  decline  in  1902,  there  was  a  consider- 
able increase  in  the  amount  of  such  business  carried  on  with  Porto 
Rico  and  with  the  Philippine  Islands. 

OFFICE  OF  PTTBIilC  BOAD  INaTTIBIES. 

The  work  of  this  office  has  been  prosecuted  along  the  same  general 
lines  as  heretofore,  but  its  practical  features  have  been  enlarged. 
Object  lesson  and  experimental  road  work  have  received  more  atten- 
tion than  ever  before,  and  efforts  along  this  line  appear  to  be  doing 
much  to  stimulate  the  building  of  better  highways  m  many  sections. 
Practical  work  in  the  testing  of  road  materials  has  also  been  continued 
and  enlarged.  The  field  work  of  the  Director,  his  assistant,  and  sev- 
eral road  experts  and  special  agents  who  attend  and  address  conven- 
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tions,  consult  with  and  advise  road  officials,  and  come  in  personal 
contact  with  the  people  of  many  communities,  is  another  important 
feature  of  the  practical  work  of  the  office  which  is  producing  excellent 
results. 

COOPEBATION  IN   OBJECrT-LESSON   ROAD  WoRK. 

The  building  of  object-lesson  and  experimental  roads  has  during  the 
past  year  assimied  a  position  of  higher  importance  than  ever  before 
m  the  work  of  the  omce.  Most  of  this  work  during  the  past  year  has 
been  done  in  cooperation  with  several  forces,  each  having  a  special 
interest  in  the  improvement  of  the  public  highways.  'Fhe  first  of 
these  cooperating  forces,  the  National  Good  Koads  Association,  was 
organized  by  public-spirited  citizens  to  promote,  by  agitation  and 
organization,  the  improvement  of  the  public  roads.  Its  work  is  edu- 
cational in  character,  and  one  of  its  aims  is  to  organize  State  and  dis- 
trict associations.  The  second  of  these  forces,  the  manufacturers  of 
road-building  machinery,  contributes  to  the  cooperative  work  the  use 
of  machines  for  building  sample  roads  as  well  as  experts  to  operate 
and  explain  this  machinery.  The  third,  one  or  another  of  the  great 
railroad  corporations,  contributes  the  use  of  a  train,  popularly  known 
as  a  "good-roads  train,"  to  carry  from  place  to  place  along  its  lines 
the  machinery  and  the  representatives  of  all  the  cooperating  forces. 
In  this  work  the  railroad  corporations  are  actuated  by  a  desire  to 
develop  the  country  tributary  to  their  lines,  particularly  to  secure 
the  improvement  of  the  roads  over  which  commodities  must  be  hauled 
to  and  from  their  stations.  The  Office  of  Public  Road  Inquiries  of  the 
Department  constitutes  the  fourth  cooperator.  Its  work  is  advisory, 
supervisory,  and  educational.  The  people  of  the  various  communities 
in  which  conventions  are  held  and  sample  roads  built  may  be  men- 
tioned as  a  fifth  cooperating  force,  and  a  very  important  one,  since  it 
is  not  only  the  principal  recipient  of  the  benefits,  but  must  furnish 
the  money,  the  materisQs,  the  common  labor,  and  the  horsepower  needed 
in  building  the  object-lesson  roads. 

The  character  of  this  cooperative  work  can  best  be  indicated  by 
briefly  describing  the  work  done  in  the  South  during  the  past  autumn, 
winter,  and  spring.  In  October,  1901,  the  Southern  Railway  Companv 
fitted  up  a  good- roads  train,  consisting  of  a  locomotive  and  12  cars,  which 
carried  the  representatives  of  all  the  cooperating  forces  and  the  road- 
building  machinery  furnished  by  five  of  the  principal  concerns  that 
manufacture  such  machinerv  in  the  United  States.  The  itinerary  of 
this  train  extended  through  six  States — Virginia,  North  and  South 
Carolina,  Tennessee,  Alabama,  and  Geor^a — and  covered  a  distance  of 
4,037  miles,  the  whole  campaign  occupying  over  five  months.  Stops 
of  a  week  or  more  were  made  at  eighteen  different  places,  at  each  of 
which  a  road  convention  was  held  and  object-lesson  and  experimental 
road  work  was  done. 

This  practical  work  included  the  improvement  of  earth  roads,  the 
building  of  gravel,  chert,  shell,  sand-and  clay,  and  macadam  roads,  the 
object  being  to  utilize  local  materials  wherever  possible  and  to  illus- 
trate the  best  methods  of  using  them.  Many  thousands  of  people 
attended  the  sessions  of  these  conventions  and  took  lessons  in  practical 
road  work.  Addresses  were  delivered  by  many  men  of  prominence  in 
political,  educational,  and  religious  fields,  as  well  as  by  scientific  and 
practical  road  builders  and  representative  farmers.  Permanent  good 
roads  associations  were  organized  in  every  State  visited.  It  is  believed 
that  the  work  done  has  aroused  a  deep  and  permanent  interest  in  road 
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improvement  in  the  States  visited,  and  has  started  a  movement  for 
better  roads  that  will  ultimately  yield  results  of  inestimable  value  to 
the  South.  Plans  for  work  of  similar  character  in  several  Northwestern 
States  have  been  matured  and  will  be  carried  out  during  the  current  year. 

Aside  from  the  cooperative  work  just  described,  the  Office  has  done 
much  sample-road  work  in  cooperation  with  State  and  county  officials, 
educational  institutions,  and  experiment  stations.  In  this  way  sample 
roads  have  been  built  in  four  States:  Maryland,  West  Virginia,  Ohio, 
and  North  Carolina. 

The  demand  for  object-lesson  road  work  of  the  character  indicated 
is  very  great  and  comes  from  all  sections.  The  Office  has  been  able  to 
comply  with  only  a  small  part  of  the  numerous  requests  for  its  active 
participation  in  the  building  of  sample  roads.  During  the  coming  year 
work  of  this  kind  will  be  extended  as  greatly  as  the  force  and  means 
of  the  Office  will  justify.  It  should  be  remembered  that  this  object- 
lesson  work  costs  the  Department  nothing  except  the  salaries  and  ex- 
penses of  its  employees.  In  view  of  this  met  ana  of  its  great  practical 
value,  the  propriety  of  extending  work  of  this  kind  seems  apparent 

The  road  material  laboratory  is  operated  in  collaboration  with  the 
Bureau  of  Chemistry,  and  its  operations  have  already  been  discussed 
in  connection  with  the  work  of  that  Bureau.  The  increasing  demand 
for  the  services  of  this  laboratory  shows  that  its  work  is  appreciated 
by  practical  road  builders. 

Special  Agents. 

The  plan  of  dividing  the  whole  country  into  four  areas,  known  as 
the  Eastern,  Middle,  Western,  and  Southern  divisions,  has  been 
retained,  but,  owing  to  lack  of  funds,  no  special  agents  were  appointed 
for  the  Eastern  and  Middle  divisions.  The  special  agents  in  the 
Western  and  Southern  divisions  have  done  a  great  deal  of  active  field 
work,  visiting  different  sections,  attending  andaddressing  conventions, 
collecting  and  disseminating  information,  and  preparing  and  publish- 
ing matter  on  road  subjects.  It  is  expected  that  during  the  current 
year  a  special  agent  will  be  at  work  in  each  of  the  four  divisions 
except  the  Eastern. 

PUBIilCATIONS. 

Extent  of  Publication  Work. 

All  the  information  acquired  by  this  Department  through  its  several 
bureaus  and  divisions  by  the  means  at  its  command  finds  its  expres- 
sion necessarily  in  the  form  of  publications.  The  duty  of  issuing  and 
distributing  these  publications  is  assigned  to  the  Editor  of  the  Depart- 
ment, under  whose  direction  they  are  edited  and  prepared  for  the 
printer.  The  record  of  his  work  therefore  accurately  reflects  the 
activity  of  the  other  Bureaus  and  Divisions  of  the  Department.  The 
statistics  of  publication  work  for  the  year,  as  reported  by  the  editor, 
show  that  in  no  previous  year  since  tne  organization  of  the  Depart- 
mer  *:  has  this  manifestation  of  activitv  in  all  the  branches  of  the 
Department  work  been  so  apparent. 

The  total  number  of  documents  issued  during  the  fiscal  year  was 
757,  cf  which  85  were  publications  of  the  Weather  Bureau,  and  the 
total  number  of  printed  pages  of  new  matter  edited  and  prepared  for 
the  printer  by  the  Division  of  Publications  was  18,184.  Counting 
pages  of  new  matter,  the  increase  in  the  matter  edited  during  the  year 
was  25  per  cent  over  1901  and  75  per  cent  over  1900.  In  spite  of  this 
unprecedented  increase,  there  were  in  the  hands  of  the  Puolic  Printer 
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on  June  30, 1902 — the  closing  day  of  the  fiscal  year — 112  miscellaneous 
publications,  not  including  47  Farmers'  Bulletins. 

Farmers'  Bulletins. 

Of  Farmers'  Bulletins,  four-fifths  of  which  are  by  law  set  aside  for 
the  use  of  Senators,  Representatives,  and  Delegates,  there  were  printed 
6,150,000  copies,  of  wnich  the  Congressional  distribution  absorbed 
4,289,126.  While  Senators,  Representatives,  and  Delegates  have 
failed  to  avail  themselves  of  the  full  number  of  Farmers'  Bulletins 
allotted  to  them,  on  the  other  hand,  the  number  at  the  disposal  of 
the  Department  has  been  inadequate. 

Growth  in  the  Publication  Work. 

The  growth  in  the  publication  work  of  the  Department  during  the 
past  decade  has  been  phenomenal.  Every  enlargement  of  the  scope 
of  the  work  of  any  one  bureau  or  division,  or  the  adoption  by  tne 
Department  of  any  new  line  of  investigation  or  inquirv,  inevitably 
brings  about  an  increase  in  the  work  of  publication.  The  develop- 
ment of  the  Department  itself  can  therefore  be  accurately  traced  m 
the  records  of  the  Division  of  Publications. 

Ten  years  ago  the  total  appropriations  for  printing  for  this  Depart- 
ment, including  the  salary  roll  of  the  Editor  and  his  assistants,  were 
less  than  $100,000.  The  total  number  of  publications  was  210,  and  the 
aggregate  number  of  copies  issued  was  2,689,084.  Last  year  the  total 
appropriations  for  the  same  purposes  exceeded  $380,000;  the  number 
of  publications  issued  was  757,  and  the  aggregate  number  of  copies 
10,586,580.  This  increase,  amounting  to  nearly  300  per  cent  in  appro- 
priations and  number  of  copies  issued  and  to  over  250  per  cent  in  the 
number  of  publications,  obviously  supplies  an  accurate  measure  of  the 
growth  and  development  of  the  Department  itself. 

Cost  of  the  Department  Printing. 

The  amount  appropriated  for  printing  for  the  use  of  this  Depart- 
ment is,  however,  far  from  being ,  the  total  amount  expended  for  the 
publication  work  of  the  Department.  The  Yearbook  and  several  other 
reports  issued  annually  are  paid  for  by  special  appropriations,  and  no 
session  of  Congress  passes  without  special  provision  being  made  for 
the  publication  of  several  important  reports  for  which  the  regular 
printing  appropriation  is  inaaequate.  The  cost  of  the  publication 
work  of  the  Department  thus  does  not  fall  short  of  $800,000  a  year,  to 
say  nothing  of  the  fact  that  this  enormous  mass  of  published  matter  is 
carried  free  through  the  mails  to  all  parts  of  this  countiy,  to  Canada, 
and  to  Mexico,  at  an  expense  to  the  Government  which  can  not  be  less 
than  $200,000  yearly  at  the  least. 

The  diffusion  of  the  information  acquired  by  the  Department,  there- 
fore, represents  an  annual  expenditure  of  about  $1,000,000,  a  compar- 
atively small  per  cent  of  the  amount  required  to  defray  the  total 
expenses  of  the  Department,  but  one,  nevertheless,  without  which  all 
the  other  expenses  would  be  useless.  A  serious  problem  is  presented 
by  the  fact  that  as  the  Department  grows  and  becomes  better  known 
and  its  work  more  valuable  and  more  highly  appreciated,  the  demand 
for  its  publications  increases  even  more  rapidly  than  the  supply,  and 
with  a  constituency  of  over  10  ()0(),000  workers  on  the  5,750,000  farms 
of  the  United  States,  of  which  probably  not  moi'c  than  one-tenth  are 
reached  at  present  in  anything  like  adequate  measure  by  the  publica- 
tions of  the  Department,  it  is  obvious  that  the  demand  upon  us  for 
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published  matter  is  bound  to  assume  larger  proportions,  and,  under 
the  present  system,  to  involve  greater  expense. 


The  work  of  the  Department  depends  in  a  large  measure  upon  an 
available  collection  of  books  relative  to  practiced  agriculture  and  to 
scientific  experimentation  at  home  and  abroad.  With  this  end  in 
view  the  library  has  been  increased  from  year  to  year  until  it  now 
contains  75,000  volumes  and  pamphlets  pei'taining  to  the  special  lines 
of  work  carried  on  in  the  Department.  As  a  working  scientific  library 
it  is  among  the  first,  and  as  such  is  frequently  made  use  of  by  scien- 
tists in  distant  parts  of  the  country. 

Accessions. 

Each  year  some  especially  rare  scientific  works  and  many  valuable 
sets  of  periodicals  are  added  to  the  library,  which  are  not  available 
elsewhere  in  the  country.  With  a  larger  appropriation  more  such 
works,  in  addition  to  current  publications,  could  be  procured  to  the 
great  advantage  of  the  public  service. 

The  files  of  agricultural  papers  are  particularly  noteworthy,  includ- 
ing representative  publications  from  all  parts  of  the  world.  This  is 
one  of  the  special  collections  most  frequently  consulted,  and,  in  addi- 
tion to  its  current  value,  it  is  a  most  important  one  as  a  source  from 
which  the  progress  of  agriculture  may  be  traced  in  future  years. 
With  few  exceptions  these  publications  are  gifts  from  the  publishers- 
Many  gifts  from  scientific  writers  in  the  form  of  monographs  and  of 
reprints  are  also  received,  adding  largely  to  the  number  and  to  the 
value  of  the  annual  accessions. 

The  most  important  source  of  accessions  next  to  that  by  purchase  is 
by  exchange.  The  numerous  publications  of  the  Department  are  widely 
distributed  to  societies,  universities,  and  other  institutions  of  learning. 
In  return  for  these,  thousands  of  separate  numbers  of  serial  publica- 
tions are  received.  The  Library  is  the  depository  for  all  exchanges, 
that  they  may  be  systematically  arranged  and  carefully  preserved  for 
the  present  and  future  benefit  of  the  Department. 

Technical  Work. 

The  card  catalogue  is  kept  up  to  date.  The  last  appropriation  pro- 
vided for  an  additional  cataloguer  to  further  this  branch  of  the  work, 
in  addition  to  the  card  catalogue,  a  volume  entitled  *'  Catalogue  of  the 
Works  relating  to  Botany  in  the  Department  Library  "  has  been  pub- 
lished. It  is  expected  that  two  such  catalogues  of  books  on  special 
subjects  in  the  Library  will  be  issued  each  year  until  a  complete  sub- 
ject catalogue  is  thus  printed. 

The  accessions  bulletins  have  been  published  quarterl}',  as  hereto- 
fore. Two  additional  bulletins,  containing  works  relating  to  botany 
and  to  irrigation,  respectively,  have  also  been  printed.  The  card  index 
to  the  publications  of  the  Department  has  been  continued.  The  num- 
ber of  sets  of  the  cards  has  been  increased  to  meet  the  demands  for  the 
index  from  depository  libraries. 

Serial  publications  constitute  so  large  a  part  of  the  accessions  to  the 
Library  that  it  is  necessary  to  devote  much  time  and  money  to  binding, 
both  for  the  preservation  of  the  volumes  and  for  convenience  in  their 
use.  The  past  year  1,300  volumes  have  been  bound,  and  although 
this  is  the  largest  number  recorded  for  any  one  year,  it  could  well  be 
doubled  with  advantage  to  the  Library  if  funds  permitted. 
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ESTIMATES  AND  AFPBOPKIATIONS. 

The  estimates  for  the  fiscal  year  ending  June  30, 1903,  which  were  pre- 
pared in  the  Division  of  Accounts  and  Disbursements,  were  submitted 
to  Congress  through  the  Secretary  of  the  Treasury  with  an  explanation 
of  all  changes  from  the  appropriation  of  the  preceding  year.  These 
estimates  amounted  to  $4,789,540,  or  $872,120  more  than  the  appropria- 
tion for  1902.  The  amount  finally  appropriated  for  1903  was  $4^,503,960. 
These  amounts  are  exclusive  of  "the  $720,000  appropriated  for  the  agri- 
cultural experiment  stations,  and  the  general  printing  expenses. 

The  statutory  rolls  of  the  Department  increased  from  $533,640  in 

1902  to  $630,760  in  1903.  This  does  not  represent  an  actual  increase 
either  of  salaries  or  clerical  force,  but  was  the  result  of  the  transfer 
to  the  statutory  rolls,  on  the  recommendation  of  the  Agricultural  Com- 
mittees of  both  the  Senate  and  House  of  Representatives,  of  clerks  who 
have  heretofore  been  paid  from  the  lump-sum  rolls  of  the  Department. 

During  1902  $12,600  was  paid  for  the  rent  of  buildings  in  the  Dis- 
trict of  Columbia,  and  the  appropriation  for  the  same  purpose  for 

1903  is  $21,700. 

OFFICE  OF  THE  AFPOINTMEHT  CIiEBX. 

The  records  of  this  office  show  that  on  July  1, 1902,  the  total  number 
of  employees  in  the  United  States  Department  of  Agriculture  was 
3,789,  of  which  1,209  were  executive  officers  and  administrative  assist- 
ants, clerks,  messengers,  and  watchmen;  2,081  scientists  and  scientific 
assistants,  and  499  laborers  and  charwomen. 

During  the  fiscal  year  ended  June  30,  1902,  the  appointments  made 
on  certificates  of  the  United  States  Civil  Service  Commission  numbered 
305,  including  10  reinstatements  and  19  transfers  from  other  Depart- 
ments. Thirty-five  persons  declined  appointment  on  civil-service  cer- 
tificates.    There  were  108  resignations,  22  removals,  and  14  deaths. 

EXPOSITION  WOBX. 

The  Department  of  Agriculture,  in  connection  with  other  Depart- 
ments of  tne  Government,  has,  in  compliance  with  the  law,  participated 
in  various  expositions  in  this  and  foreign  countries;  and  it  is  now  pre- 
paring an  exhibit  for  the  Louisiana  rurchase  Exposition  whidi  is 
expected  to  be  the  best  ever  made  by  the  Department. 

It  is  not  intended  to  make  this  an  exhibit  of  agricultural  products 
and  resources,  differing  in  that  respect  from  exhibits  prepared  for 
expositions  in  foreign  countries,  where  an  effort  has  always  been  made 
to  exhibit  the  products  and  resources  of  the  country  in  the  hope  of 
increasing  our  trade  abroad.  It  is  expected  that  the  articles  and 
material  exhibited  at  St.  Louis  will  illustrate  as  nearly  as  possible  the 
workings  of  the  various  Bureaus  and  Divisions  of  the  Department, 

S'ving  to  the  people  who  may  not  have  an  opportunity  to  visit  the 
epartment  a  chance  to  see  wnat  it  is  doing  to  promote  the  agricul- 
tural interests  of  the  country. 

The  preparation  of  the  Department  exhibit  devolves  upon  the  heads 
of  the  several  bureaus  and  divisions,  under  the  general  direction  of 
the  Assistant  Secretary,  Hon.  J.  H.  Brigham,  the  representative  of 
the  Department  on  the  Government  board,  and  who  has  served  on 
several  previous  occasions  in  the  like  capacity. 

Since  the  elevation  of  the  Department  of  Agriculture  to  executive 
rank,  the  President  has  honorea  it  by  naming  its  representative  as  the 
chairman  of  the  Government  board  at  the  various  expositions. 
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MAQNITT7DE  OF  AQBlCtXLTtTBAIi  INI>tTSTBT. 

In  the  industrial  progress  made  by  the  United  States  during"  recent 
years  there  has  been  no  more  conspicuous  feature  than  the  growth  of 
agriculture.  It  is  doubtful  if  the  magnitude  attained  by  our  farmin? 
interests  is  generally  known.  According  to  the  reports  of  the  Twelftn 
Census,  the  fixed  capital  of  agriculture,  comprisingthe  value  of  the  land, 
buildings,  and  improvements,  of  implements  and  machinery'',  and  of 
live  stock,  amounted  in  1900  to  about  20  billions  of  dollars,  or  four 
times  the  fixed  capital  invested  in  manufactures.  During  that  year 
there  were  nearly  5,740,000  farms  in  the  United  States,  covering  an 
area  of  841  million  acres,  of  which  415  million  acres  consisted  of 
improved  land.  These  faims  had  a  total  value  of  $16,675,000,000, 
exclusive  of  farming  implements  and  live  stock.  Farm  implements 
and  machinery  fonned  an  item  of  761  million  dollars,  while  the  value 
of  the  live  stock  on  farms  exceeded  3  billions  of  dollars. 

As  fuither  indicating  the  importance  of  agriculture  in  the  United 
States,  it  is  a  striking  fact  that,  according  to  the  i-eturns  of  the  last 
census,  about  40  million  people,  or  more  than  half  of  our  total  pop- 
ulation in  1900,  resided  on  farms.  Of  the  29  million  persons  com- 
prising the  portion  of  our  population  engaged  in  gainful  occupations, 
about  10  million,  or  more  than  a  third,  were  i:eturned  as  employed  in 
agricultural  pursuits.  The  people  that  work  upon  the  farm  outnum- 
ber by  more  than  3  million  persons  those  who  are  occupied  in  the 
manufacturing  and  mechanical  pursuits. 

In  1899,  according  to  the  census  returns,  the  produce  of  American 
agriculture,  including  farm  animals  and  their  products,  had  an  aggre- 
gate value  of  nearly  5  billion  dollars.  Some  of  the  crop  values  that 
make  up  this  total  were  almost  startling  in  their  size.  The  crop  of 
Indian  corn,  which  fonned  the  leading  item,  had  a  value  of  828  million 
dollars.  The  hay  and  forage  of.  the  census  year  were  worth  484 
millions.  Wheat,  which  ranks  next  to  corn  among  our  cereal  crops, 
gave  a  return  of  370  millions,  while  oats  were  produced  to  the  value 
of  217  millions.  Cotton,  the  great  crop  of  the  Southern  States,  was 
valued  at  324  millions. 

In  addition  to  these  foremost  crops,  there  were  nmnerous  others 
yielding  returns  in  value  that  I'an  into  the  millions.  Live  stock  and 
their  products  formed  an  exceedingly  important  factor  in  the  grand 
total.  The  animals  sold  and  slaughtered  ouring  the  vear  were  valued 
at  above  900  millions.  The  several  products  of  the  ^airy — milk,  but- 
ter, and  cheese — comprised  an  item  of  472  millions,  while  poultiy  and 
eggs  together  brought  a  return  of  over  281  millions. 

As  a  result  of  the  intelligent  application  of  improved  methods  to 
American  agriculture,  the  produce  of  our  farms  has  enabled  us  to 
increase  the  volume  of  our  exports  every  year.  Products  of  agricul- 
ture form  about  two-thirds  of  our  entire  export  trade.  Last  year  the 
exports  from  the  farm  amounted  to  860  millions  of  dollars.  The 
science  of  agriculture  is  in  rudimentary  stages  in  all  lands.  The  edu- 
cation of  producers  from  the  field,  so  long  neglected,  has  recently 
been  undertaken  in  earnest  in  the  United  States.  Our  Government  is 
doing  more  for  the  farmer  than  all  other  nations  combined.  Results 
are  justifying  expenditures,  and  the  future  will  still  further  show  the 
value  of  science  applied  to  the  farm. 

Respectfully  submitted.  James  Wilson,  Secretm^. 

WaSHINOTON,  D.  C,    ]Vorr?fthr/'   2D,   IDO^l, 
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PREFACE. 


The  report  on  the  Progress  of  the  Beet-Suj^r  Industry  for  the  year 
1902  comprises  the  following  papers: 

(1)  The  annual  report  of  Charles  F.  Saylor,  special  agent  for  the 
inreHtigation  of  the  sugar  industry,  showing  the  present  status  of  the 
beet-sugar  industry  in  the  United  States  and  the  progress  made  during 
1902,  and  including  also  a  somewhat  exhaustive  discussion  of  "Sugar- 
beet  pulp  as  animal  food." 

(2)  Two  papers  submitted  by  B.  T.  Galloway,  Chief  of  the  Bureau 
of  Plant  Industry,  the  first  by  J.  E.  W.  Tracy,  of  that  Bureau,  on 
"'Sugar-beet  seed:  Its  importance  and  production,"  and  the  second  by 
Truman  G.  Palmer  on  *'  Single-germ  beet  balls  and  other  suggestions 
for  improving  sugar-beet  culture." 

(3)  A  discussion  of  ''The  principal  insect  enemies  of  the  sugar  beet," 
with  numerous  illustrations,  by  F.  H.  Chittenden,  of  the  Division  of 
Entomology. 

Previous  reports  on  this  subject  have  in  nearly  all  cases  been  sent  to 
the  President,  transmitted  by  him  to  Congress,  and  issued  as  Con- 
gressional documents;  but  as  the  last  Congress  had  adjourned  before 
it  was  practicable  to  complete  the  preparation  of  this  matter,  it  seems 
advisable  that  this  report  be  issued  as  a  Department  publication  with- 
out awaiting  the  next  meeting  of  Congress. 

Geo.  Wm.  Hill, 
Editor  mul  Chiefs  Division  of  PifblicationH. 

Washington,  D.  C,  Jwis  6^  190S. 
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LETTER  OF  StTBMITTAL. 


U.  S.  Department  of  Agriculture, 

Office  of  the  Special  Agent, 

WashingUm,  D,  C,  May  e,  190S. 
Sir:  I  snbmit  herewith  for  your  inspection  and  approval  the  manuscript  of  my 
report  for  1902  as  special  agent  for  the  investigation  of  the  beet-sugar  industry.  It 
includes  a  general  discussion  of  the  status  and  needs  of-  the  l)eet-sugar  industry  in 
the  United  States,  a  showing  of  the  progre«3  made  during  the  past  year,  a  forecast  of 
developments  in  factory  building  during  1903,  statistics  of  the  industry,  a  discussion 
of  sngar-beet  pulp  as  animal  food,  and  other  matters  relating  to  the  industry. 
Respectfully, 

Chas.  F.  Sayix)R,  Special  Agent, 
Hon.  James  Wiuw)n, 

SecnUiry  of  AgrictiUure. 


nrTEODTTCTIOK. 

In  reporting  on  the  progres.s  of  beet-sugar  industry  in  the  United 
States  for  1902,  1  do  so  with  a  feeling  of  satisfaction  inspired  In^  a 
more  nearly  complete  realization  of  hopes  than  was  the  case  when  I 
made  my  last  report.  Not  only  have  more  and  larger  factories  been 
installed^  but  many  of  those  in  operation  have  largely  increased  their 
working  capacity.  Even  in  the  face  of  some  unfavorable  aspects, 
which  many  feared  would  be  harmful,  the  industry  has  steadily  pro- 
gressed to  a  fiiTii  footing  with  bright  prospects  for  the  future.  A  few 
veal's  ago  the  beet-sugar  industry  seemed  destined  to  make  at  best 
very  slow  progress  in  public  favor.  Very  little  was  said  about  it  in 
the  public  press,  and  this  was  confined  to  the  special  agricultui'al  jour- 
nals. .  Capitalists  had  but  a  vague  notion  of  its  resources  and  require- 
ments, farmers  and  business  men  looked  upon  it  as  a  fad,  and  it  looked 
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as  if,  like  other  enterprises  of  the  kind,  this  industry  roust  necessarily 
go  through  a  long  and  tedious  period  of  agitation,  education,  and 
experiment.  But  presently  it  l>ecame  a  subject  of  Congressional 
action,  and  then  came  prominently  before  the  country  and  received 
thorough  discussion  not  only  in  both  Houses  of  Congress,  but  in  all 
the  journals  of  the  country,  in  clubs  and  associations,  and  in  the  homes 
of  the  people.  Every  phase  of  the  beet-sugar  industry  has  been  can- 
vassed in  the  newspapers,  even  papers  of  local  circulation  having  con- 
tained many  columns  of  discussion  regarding  the  industry.  Out  of 
this  has  evolved  a  wider,  more  definite,  and  complete  public  infonna- 
tion  on  the  subject.  It  would  be  difficult  to  find  a  person  of  average 
intelligence  and  education  in  the  United  States  who  could  not  give 
some  sort  of  general  information  on  beet  sugar  and  sugar  beets.  The 
people  of  the  United  States  now  f  ull}^  understand  that  sugar  is  usuall}* 
the  largest  item  in  the  list  of  imports  into  the  United  States,  aggre- 
gating in  1902  $84,871,299  in  value.  By  producing  our  own  sugar 
every  dollar  of  this  could  have  been  kept  at  home,  giving  emplo3'ment 
to  our  own  laborers,  farmers,  and  business  men,  and  a  good  invest- 
ment for  $750,000,000  of  capital. 

The  industry  to-day  has  a  bright  future.  With  the  signing  of  the 
protocols  of  the  European  sugar-producing  countries  and  Great 
Britain,  at  the  Brussels  Conference,  the  artificial  stimulus  to  over- 
production of  the  world's  sugar  ended,  placing  the  sugar  industry  of 
this  country  on  a  basis  subject  to  no  law^s  but  those  of  its  own  enact- 
ment and  those  naturally  evolved  from  healthful  trade  relations.  The 
cartell  of  German}-  will  no  longer  place  sugar  on  our  markets  at  less 
than  the  cost  of  manufacturing  it.  There  is  an  end  to  the  unnatural 
arrangement  which  compelled  the  people  of  sev^eral  European  coun- 
tries to  pa\'  a  heavy  tax  on  the  sugar  they  consumed  in  order  to  sub- 
sidize the  sugar  exported,  and  thus  enable  the  manufacturers  to  sell  in 
other  countries  at  less  than  the  cost  of  production. 

The  country  is  to  be  congi'atulated  on  the  building  up  of  an  industry 
that  brings  so  many  benefits  to  all  other  bi'anches  of  agricultural 
industry,  and  at  the  same  time  opens  up  such  a  large  field  for  the 
investment  of  cjipital  and  the  employment  of  labor. 

The  fortunate  fact  that  such  a  large  area  in  our  country  having  such 
different  climatic  conditions  is  available  for  growing  sugar  beets  is 
one  of  the  reasons  why  the  industry  has  developed  so  rapidly.  A  few 
3'oar8  ago  the  only  information  that  could  be  secured  regarding  the 
growing  of  sugsir  beets  in  this  country  and  the  character  of  the  beets 
that  could  be  grown  was  that  supplied  by  the  State  experiment  stations 
and  the  Division  of  Chemistry  of  the  Department  of  Agriculture. 
At  present  a  factory  in  actual  operation  and  the  pi-actical  production 
of  sugar  beets  by  exi>erienced  farmers  can  ])e  seen  and  studied  by 
those  interested  without  traveling  a  great  distance.     To-day  the  sugar 
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factories  and  beet  fields  all  over  the  country  are  public  school  grounds 
and  laboratories  for  actual  information  and  illustration  to  capitalists, 
farmers,  and  business  men.  One  can  learn  more  in  a  day's  observa- 
tion in  the  beet  field  and  the  sugar  factory  than  he  could  possibly 
learn  with  a  diligent  study  of  all  the  matter  that  was  published  during 
the  experimental  period  of  the  industry.  We  have  practically  settled 
the  main  questions  as  to  the  possibility  and  probability  of  growing' 
sugar  beets,  and  as  to  their  profitableness  when  compared  with  other 
field  crops.  The  beet-sugar  industry  has  come  to  stay  and  shows 
eveTy  indication  of  a  profitable  career.  It  is  accomplishing  results  in 
a  great  many  directions  not  anticipated  in  its  inception.  Ten  years 
ago  we  had  millions  of  acres  of  land  throughout  the  arid  West  that 
seemed  unfit  for  any  purpose  other  than  a  sparse  growth  of  giuss  and 
browse  for  horses,  sheep,  and  cattle,  10  to  20  acres  being  required  to 
support  a  single  steer.  This  land  was  worth  on  the  market  from  a 
dollar  an  acre  down,  I'arely  more,  unless  it  contained  mineral  deposits. 
Most  of  this  Inad  was  capable  of  growing  grains,  potatoes,  alfalfa,  etc., 
if  water  could  be  secured  for  irrigation.  The  people  of  the  West 
have  been  working  for  laws  for  the  development  of  their  irrigation 
resources.  The  results  of  sugar  beets  under  irrigation  were  so 
favorable  that  factories  were  built;  the  results  of  these  factories  again 
were  so  favorable  that  this  arid  country  became  active  in  the  estab- 
lishment of  sugar  factories  until  it  appears  destined  to  be  the  center 
of  the  beet-sugar  industry.  It  seems  destined  also  to  reach  the  high- 
e»t  point  of  sugar-beet  production,  as  regards  purity  and  quality. 
Much  of  this  arid  cheap  land  belongs  to  the  Government  of  the  United 
States.  I  believe  that  in  the  future,  through  the  influence  of  beet- 
sugar  production  in  enhancing  the  value  of  the  lands,  the  Government 
itself  will  be  largely  the  beneficiary  of  this  great  industry  it  has  so 
wisely  fostered.  In  the  language  of  another,  it  has  '^builded  better 
than  it  knew."  While  the  arid  portions  depend  on  irrigation  for  pro- 
ducing all  field  crops,  yet  the  sugar  industry  appeals  most  strongly 
for  active  Government  aid  in  developing  the  irrigation  resources  of 
the  West. 

The  best  and  most  conclusive  evidence  of  the  success  of  beet-sugar 
production  in  the  United  States  is  to  be  found  in  the  disposition  of 
those  having  the  most  extended  experience  to  rapidly  increase  their 
interests,  either  through  increasing  the  capacity  of  their  factories  or 
becoming  interested  in  new  enterprises.  Most  of  the  factories  which 
have  had  at  least  two  years'  experience  with  a  daily  capacity  of  600 
.tons of  beets  are  increasing  their  capacities  from  100  to  500  additional 
tons,  or  are  seriously  considering  such  action.  Those  interested  in 
beet-sugar  production  when  I  began  investigating  this  industry  six 
years  ago  have  become  the  foremost  promoter  of  other  enterprises. 
At  that  time  there  were  eight  factories  in  the  United  States.     Let  us 
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see,  now,  what  developments  have  occurred  in  these  factories.     The 
owners  of  the  factory  at  Alvarado,  Cal.,  had  just  increased  its  capacity 
from  300  tons  to  800  tons  of  beets  daily,  and  have  since  increased  it  to 
1,000  tons  daily.     The  capacit}^  of  a  factory  at  Watson ville,  Cal.,  had 
recentl}'  been  increased  up  to  1,100  tons,  and  through  the  operations 
of  this  factory  its  promoters  were   encouraged  to  build  another  at 
Salinas,  Cal.,  having  a  capacity  of  3,000  tons,  probably  the  largest 
beet-sugar-producing  concern  in  the  world.     While  this  factory  has 
not  yet  succeeded  in  securing  enough  teets  to  suppl}^  this  enormous 
capacit}'  for  a  full  campaign,  every  year  the  product  of  beets  increases, 
and  its  owners  look  for  the  complete  realization  of  its  original  plan  in 
the  immediate  future.     At  Los  Alamitos,  Cal.,  there  was  a  small  fac- 
tor\'  of  350  tons  that  doubled  its  capacity  the  second  year.     Chino, 
Cal.,  had  a  small  factor}^  having  a  daily  capacity  of  350  tons,  and  this 
has  been  in(!reased  to  1,100  tons,  the  same  company  operating  factori^ 
at  Giund  Island  and  Norfolk,  Nebr.,  of  350  tons  each,  the  operation 
of  which  probably  inspired  the  one  at  Chino.    After  opei'ating  factories 
at  these  three  places  this  company  installed  a  factory  at  Oxnard,  Qil., 
having  a  daily  capacity  of  2,000  tons,  and  the  next  year  smother  at 
Rockyford,  Colo.,  having  a  daily  capacity  of  1,000  tons,  and  has  several 
other  projects  in  contemplation  for  the  near  future.    The  Lehi  (Utah) 
factory  had  a  capacity  of  350  tons,  and  during  the  last  four  years  at 
different  times  it  has  constnicted  three  auxiliary  stations,  each  having 
a  daily  capacity  for  slicing  350  tons  of  beets.     At  these  stations  the 
pro(^ess  is  simply  carried  far  enough  to  extiuct  the  juice,  which  is 
piped  to  the  main  factory  from  distances  ranging  from  10  to  20  miles, 
whore  the  sugar  is  manufactured.     This  gives  this  factory  a  combined 
capacity  of  about  1,400  tons  of  beets  per  {lay.     It  is  understood  that 
some  of  the  projectors  of  this  enterprise  have  been  interested  in  the 
factories  erected  at  Ogden,  Utah,  La  Grande,  Oreg.,  and  Greeley, 
Colo.,  and  the  new  large  concern  recently  organized  in  Idaho.     This 
company  is  now  building  a  new  factory  in  the  Bear  River  Valley, 
Utah.     This  shows  that  the  parties  interested  in  the  original  eight 
factories  have,  in  the  aggregate,  more  than  quadrupled  their  interests 
in  beet-sugar  production.     Those  operating  the  factory  at  Ogden, 
Utah,  after  two  years'  experience,  instituted  another  at  Logan,  Utah, 
having  a  capacity  of  400  tons.     Many  of  the  parties  in  Michigan 
interested  in  factories  have  l>ecomc  identified  with  later  enterprises  in 
the  State  or  in  Canada   and  Wisconsin.     Most  of  the   factories   in 
Michigan  which  started  with  small  capacities  are  doubling  or  materi- 
ally increasing  their  capacities  after  operating  one  year.     It  ma^'  be 
assumed  that  the  people  possessing  the  best  evidence  are  the  best 
judges  of  the  success  of  the  sugar  industry,  and  that  largely  increased 
and  additional  investments  are  strong  proofs  of  the  success  of  the 
industry. 
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At  present  the  most  important  thing  for  consideration  in  the  beet- 
sugar  industry  is  the  production  of  beets.  Looking  over  the  various 
important  influences  contributing  to  the  future  development  and  com- 
paring with  results  in  the  older  beet-sugar,  countries,  I  should  say 
what  we  need  is  more  beets  for  the  factories  and  a  higher  tonnage  per 
acre  for  the  farmer.    The  avei*age  length  of  the  working  campaign  in 

1901  was  88.2  days.     The  average  length  of  the  working  campaign  in 

1902  was  94  "  days.  In  order  to  accomplish  the  best  i^esults  and  secure 
all  the  economies  of  sugar  production,  the  average  length  of  the  cam- 
paign in  this  countr}^  should  not  be  less  than  100  days.  It  should  be 
our  endeavor  to  make  it  more  than  that,  and  I  confidently  believe  that 
it  will  be  more  than  that. 

The  responsibility  for  the  future  progress  of  the  sugar  industry  is 
largely  thrown  upon  the  farmers.  It  costs  a  large  sum  of  money  to 
build  a  beet-sugar  factory.  The  money  representing  the  investment 
in  the  factory  roust  remain  idle  a  large  part  of  each  year.  It  is  clear 
that  the  factory  can  rea<»h  the  best  results  when  it  secures  enough 
beets  to  give  it  a  maximum  period  of  employment.  This  makes  it 
desirable  that  more  farmers  in  the  vicinity  of  a  factory  shall  grow 
beets,  and  that  those  who  do  grow  beets  shall  grow  larger  tonnage  per 
acre,  in  order  that  the  crop  shall  be  more  profitable.  Larger  acreage 
benefits  the  factory;  higher  tonnage  benefits  both  the  factory  and  the 
farmer.  It  takes  about  6  tons  at  $5  per  ton,  when  beets  are  grown 
under  rain  conditions,  and  aljout  8  tons  when  they  are  grown  hy  irri- 
gation, to  pa}'  the  cost  of  production.  It  is  plain  that  every  ton  pro- 
duced over  these  amounts  contributes  mainly  to  the  farmer's  profits. 

In  Germany  and  France  it  costs  as  high  as  $25  per  acre  to  fertilize 

land  growing  sugar  beets.     In  the  Hawaiian  Islands  fertilizers  for 

growing  cane  cost  $^5  per  acre.     Our  farmers  can  afford  to  do  more 

fertilizing.     They  can  afford  to  give  more  attention  to  cultivation. 

In  this  way  they  can  easih'  double  the  present  average  tonnage  per 

acre. 

COLLATEEAL  BENEFITS. 

The  generalizer,  in  the  examination  of  a  piece  of  cloth,  would  dwell 
upon  its  qualit}^  beauty,  and  texture  as  a  whole.  The  speciialist  would 
unravel  and  examine  the  strength  and  perfection  of  each  particular 
thread  to  determine  its  contribution  of  strength  in  mutual  relation  to 
the  other  threads,  deriving  an  estimate  of  the  whole  texture.  Through- 
out my  reports  during  the  last  six  3  ears  I  have  endeavored  to  give 
both  general  and  analytical  views  of  the  development  of  the  beet-sugar 
industry  in  this  country,  and  I  shall  follow  the  same  plan  in  this 
report.  I  will  now  point  out  some  of  the  collateral  and  indirect, 
benefits  of  the  industrv. 


*At  a  nunil)er  of  factories  there  were  unusual  delayn  on  account  of  scan-ity  of  coal. 
Eliminating  these  delays  would  (educe  the  length  of  cauii>aign  conniderably. 
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PROMOTION   OF   EDUCATION. 

1  find  that  wherever  any  considerable  interest  in  beet-sugar  manu- 
facturing has  developed,  the  experiment  stations  and  the  agHciiItural 
colleges — those  active  agents  in  higher  scientific  culture  and  in  the 
practical  solution  of  agricultural  problems — are  organizing  their  teach- 
ing and  experimental  forces  to  meet  the  new  duties  imposed  by  the 
presence  of  the  sugar  industry.  Michigan  has  already  arrang-ed  a 
course  for  teaching  young  men  the  sciences  underlying  this  induMitr}^ 
and  the  State  experiment  station  is  training  men  especialh^  to  work 
out  the  problems  of  the  beet  farmer  and  the  sugar  factory.  One  of 
the  pressing  needs  of  the  industry  in  this  country  is  competent  and 
especially  prepared  scientific  young  men,  who  have  the  capacity  and 
culture  with  practical  experience.  In  the  agricultural  depai*tinents 
of  California,  Colorado,  and  Utah,  the  same  interest  is  being  felt  and 
met.  As  the  industry  grows  the  agricultural  colleges  and  experiment 
stations  will  furnish  material  for  equipping  these  factories  with  the 
highest  and  best  type  of  experts  for  the  factory  and  farm.  No  other 
country  has  a  system  equal  to  ours  for  training  young  men  in  a  scien- 
tific and  practical  way  to  meet  the  various  demands  of  agricuture. 
This  is  the  secret  of  our  wonderful  agricultural  development,  giving  to 
us  the  leadership  of  the  world  in  progressive,  scientific  husl>andry.  It 
is  attracting  the  attention  of  other  nations,  and  it  is  not  uncommon  to 
find  special  commissioners  from  them  examining  into  the  methods  of 
our  agricultural  colleges  and  experiment  stations,  with  a  view  to  advis- 
ing their  governments  thereon.  The  installation  of  beet-sugar  pro- 
duction, stimulating  as  it  does  the  best  and  highest  scientific  knowledge 
of  factory  and  farm  will  widen  the  whole  field  of  agricultural  investi- 
gation. 

OrPORTUNITY   FOR   INVESTMENT  OF   (UPITAL. 

The  wealth  produced  by  this  country  is  so  great  that  our  financiers 
have  been  compelled  to  study  the  resources  and  interests  of  all  the  other 
countries  on  the  face  of  the  earth  to  find  avenues  of  profitable  invest- 
ment. It  is  a  common  thing  to  read  of  a  company  formed  to  exploit 
some  business  enterprise  in  Mexico,  South  America,  the  Tropical 
islands,  China,  Japan,  or  elsewhere,  in  fact  anywhere  that  the  restless, 
energetic,  thoughtful  American  can  find  an  avenue  for  investment. 
Often  these  investments  are  at  the  hazard  of  the  peculiar  customs, 
habits,  civilization,  laws,  and  prejudices  of  the  country  in  which  the 
enterimses  are  launched.  The  question  naturally  arises:  ''Wh^-not 
exhaust  our  own  resources  for  investment  r'  To  produce  the  sugar 
we  are  now  importing  from  abroad  would  require  for  the  building 
equipment  and  operation  of  factories  an  investment  of  $750,000,000 
in  addition  to  what  we  have  already  invested.  The  amount  to  be  so 
invested  would  go  to  our  own  i)roducers  for  building  material  and 
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machinery,  to  our  own  laborers,  both  common  and  expert,  and  to  our 
transportation  companies.  In  order  to  produce  this  sugar,  worth  more 
than  $100,000,000  annually,  we  would  be  paying  out  money  to  our 
farmers  for  beets,  to  laborers  of  the  factory  and  farm,  to  coal  dealers 
and  furnishers  of  other  supplies,  to  ti-ansportation  companies  and 
others.  Factories  would  be  scattered  through  many  States,  and  would 
facilitate  the  distribution  of  money  in  the  various  localities,  thus  im- 
proving the  general  prosperity  of  the  country. 

INCREASE  IN  VALUE  OF  LANDS. 

In  no  way  are  the  sugar  factories  contributing  their  influence  to  a 
greater  degree  than  in  i*aising  the  money  values  of  lands.     With  few 
exceptions  the  actual  values  of  lands  have  largely  increased  immedi- 
ately on  the  establishment  of  sugar  factories.     In  some  cases  lands 
which  were  renting  for  $2  to  $3  per  acre,  in  the  farming  communities 
where  factories  have  been  constructed  have  brought  rental  values  of 
$5  to  $10  per  acre,  depending  largely  upon  the  location  and  facilities 
for  delivering  beets  to  the  sugar  factory.     In  the  arid  sections  we  find 
instances  where  land  which  recently  sold  at  the  low  values  given  for 
arid  grazing  lands  has  arisen  immediately  upon  the  installation  of  a 
sugar  factory  to  prices  ranging  from  $50  to  $100  per  acre.     We  have 
an  instance  at  Sugar  City,  Colo. ,  of  an  expanse  of  wild  land  covering 
a  large  area  without  an  inhabitant,  which,  by  the  aid  of  irrigation 
ditches,  the  raising  of  sugar  beets,  and  the  introduction  of  the  sugar 
factory,  became  worth  $50  to  $100  per  acre.     The  sugar  company  of 
this  place  had  securjjd  in  a  body  12,000  acres  of  arid  lands,  and  it  con- 
ceived the  idea  of  growing  beets  on  them  and  making  them  valuable. 
The  natural  source  of  water  supply  for  irrigation  is  the  Arkansas 
River.     At  the  time  of  organizing  the  company,  three  years  ago,  the 
rights  to  water  from  the  Arkansas  River  had  been  taken  to  the  extent 
of  the  supph'.     This  company  had  on  its  lands  some  natural  reser- 
voirs, known  to  topographers  as  "old  lake  beds,"  depressions  which 
could  be  used  for  storing  a  large  amount  of  water,  if  the  same  could 
be  secured.     The  company  secured  control  of  a  couple  of  lakes  in 
the  Rocky  Mountains,  200  miles  distant  from  the  factory  site  and 
near  the  city  of  Leadville.     These  lakes  were  tripped  and  their  water 
J*upply  turned  into  the  Arkansas  River.     Under  the  laws  of  Colorado 
a  person  furnishing  water  to  a  stream  from  any  source  not  hitherto  a 
part  of  it«  supply  is  entitled  to  take  out  of  it  at  any  i)oint  further 
along  in  its  course  the  amount  of  water  turned  in  less  a  small  per- 
centage for  evaporation  and  seepage.     The  amount  of  water  is  meas- 
ured, both  in  and  out,  by  the  State  irrigation  engineer.     In  order  to 
get  this  water  into  its  reservoirs  the  company  constnicted  a  ditch 
from  the  Arkansas  River  something  like  40  miles  in  length,  connect- 
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ing  with  the  reservoirs  (old  lake  beds)  on  the  company's  lands.  In 
this  instance,  through  the  entei-prise  of  this  company,  a  large  body 
of  land  was  made  available  for  growing  sugar  beets  by  bringing 
water  200  miles.  These  lands,  irrigated  from  this  supply,  produce 
sugar  beets;  thus  "the  desert  is  made  to  blossom  as  the  rose."  Thns 
lands  almost  valueless  become  valuable  for  the  production  of  sugar, 
stock,  butter,  cheese,  poultry,  etc.  Where  three  years  ago  the  jack 
rabbit  and  the  coyote  were  monarchs  of  all  they  surveyed  is  now 
the  center  of  a  thriving  town  of  2,000  inhabitants,  thrifty,  prosper- 
ous, and  happy  in  the  cultivation  of  fertile  soil  and  the  production  of 
finivshed  products  which  give  to  these  lands  their  high  values. 

California  lands  capable  of  general  cropping  and  producing  sugar 
beets  are  readily  worth  $200  per  acre.  Here  is  another  instance  of 
the  influence  of  the  sugar  factory  on  the  values  of  lands.  It  takes  no 
inconsiderable  amount  of  money  to  build  and  equip  a  factory,  and 
once  the  money  is  invested  it  is  of  too  much  importance  to  be  allowed 
to  lie  idle  for  want  of  sugar  beets.  From  1897  to  1901  California 
experienced  an  unprecedented  drought  throughout  its  whole  extent, 
the  boet  yield  ranging  from  a  fourth  to  three-fourths  of  a  crop.  It 
occurred  to  those  interested  in  the  investment  of  so  much  capital  in 
the  sugar  factories  that  something  must  be  done  to  avert  the  effects 
of  the  drought.  Deep  wells  were  sunk,  vast  quantities  of  pure  flow- 
ing water  were  discovered  in  many  places,  and  thousands  of  acres 
were  brought  under  irrigating  ditches.  Not  only  did  these  lands 
become  more  vahiable,  but  the  supply  of  water  discovered  added  a 
valuable  Jisset  to  the  resources  of  the  State  for  all  time.  Other  arte- 
sian wells  are  going  down,  thus  continually  augmenting  the  arable  ter- 
ritory sul)ject  to  an  abundant  and  perpetual  supply  of  water. 

In  Idaho,  Arizona,  Wyoming,  and  Nevada  many  enterprises  are  on 
foot  for  bringing  under  cultivation  large  tracts  of  land  hitherto  con- 
sidered useful  only  for  grazing  cattle  and  sheep.  The  building  of 
sugar  factories  will  make  this  land  as  valuable  as  any  lands  in  the 
great  agricultural  States  of  the  Mississippi' Valley. 

Not  only  do  sugar  factories  enhance  values  of  lands,  but  they  are 
furnishing  the  means  for  payment  of  taxes,  interest,  and  mortgages, 
making  the  landowner  an  independent  freeholder,  giving  him  better 
opportunities  for  rearing,  educating,  and  providing  for  his  family. 
This  induces  a  higher  degree  of  citizenship  and  culture  and  conforms 
to  American  ideals. 

IMPROVEMENT   IN    FARMING. 

The  last  decnde  has  seen  a  wonderful  transformation  in  the  statas 
of  rural  life.  The  farmer  is  no  longer  to  be  considered  as  following 
the  daily  routine  of  the  quiet  listless  career  pictured  in  pastoral  lore; 
he  is  coming  into  intimate  relations  with  the  active  everyday  affairs 
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of  the  busy  world  and  becoming  an  active  participant  therein.  The 
monotony  of  the  farmer's  life  is  relieved  by  the  stimulus  of  contact 
with  the  throbbing  industrial  life  of  the  nation.  He  has  his  free 
mail  delivery;  his  daily  paper  is  brought  to  his  door,  giving  him  cur- 
rent events  and  daily  markets;  he  has  the  telephone,  and  the  opportu- 
nity to  ride  into  town  on  the  suburban  street  railway  for  a  nominal 
sum.  He  is  a  better  posted  and  a  more  competent  business  man  than 
his  predecessor.  When  we  contemplate  the  influence  and  bearing 
this  will  have  on  the  future  of  the  farmer  and  his  importance,  we  get 
some  idea  of  the  progressiveness  of  the  age  and  the  importance  of  the 
farming  classes  in  working  out  the  great  problems  of  our  Republic. 

The  sugar  factory  is  the  nucleus  around  which  all  these  facilities, 
opportunities^  and  advantages  gather  for  the  most  effective  results. 
Where  we  get  density  of  population  coupled  with  the  ability  to  thrive 
and  progress,  we  have  the  opportunity  for  all  these  advantages.  It 
costs  about  $30  an  acre  in  humid  districts  and  about  $^  in  irrigation 
districts  to  grow  sugar  beets.  Most  of  this  expense  is  for  labor;  hence 
we  can  readily  see  the  large  increase  in  the  number  of  laborers  required 
in  a  community  whose  leading  crop  is  sugar  beets.  Where  we  now 
have  large  farms,  from  80  acres  up,  we  will  find  them  cut  up  into 
smaller  ones  of  20,  40,  or  60  acres,  multiplying  several  times  the  abil- 
ity of  these  lands  to  support  population.  The  pastoral  poems  of  the 
future  will  not  so  much  portray  the  quiet  serenity  of  rural  life  as  the 
activities  it  presents.  Such  a  farm  life  is  more  like  suburban  city  life, 
with  its  advantages  in  the  way  of  schools  and  opportunities  of  associa- 
tion. 

The  building  up  of  the  sugar  industry  furnishes  more  customers  to 
the  merchant  and  more  business  to  the  bank  and  stimulates  business 
of  every  kind.  Savings  banks  are  more  numerous  and  have  a  larger 
nmnber  of  accounts. 

nfFLUENCE   ON  OTHER  MANUFACTURING   INDUSTRIES. 

We  often  hear  discussed  the  mutual  relations  existing  between  the 
fanning  and  mining  interests  of  the  West  on  the  one  hand,  and  the 
manufacturing  interests  of  the  East  on  the  other  hand,  the  latter  engaged 
in  turning  out  the  finished  products  required  by  the  fonher,  which  in 
turn  supply  the  crude  material  used  by  the  manufacturer  and  food  for 
the  laborers.  It  is  pointed  out  that  each  furnishes  a  market  for  the 
other  and  that  their  interests  are  mutual.  Therefore,  we  should  aim 
to  develop  manufacturing  industries  in  order  to  furnish  a  home  demand 
for  the  crude  products  of  our  agriculture  and  mining.  In  this  connec- 
tion I  wish  to  call  the  attention  of  the  manufacturers  to  the  impor- 
tance of  building  up  in  our  own  country  beet-sugar  factories,  sustaining 
a  large  number  of  laborers  on  the  farm  and  in  the  factory  and  afford- 
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ing  a  market  for  utensils,  machinery,  fuel,  supplies,  clothing,  food 
stuffs,  etc. 

We  have  also  concerned  ourselves  with  building  up  foreign  markets 
for  our  surplus  products,  both  finished  and  crude.  We  are  proud  of 
our  large  export  trade.  I  have  before  me  the  valuation  of  our  exported 
manufactures  for  the  past  two  years,  aggregating  for  li*02  $403,641,401 
and  for  1901  $410,932,524.  In  each  of  these  years  steel  was  the  largoist 
item  of  export;  for  1901itwas$117,319,320;  for  1902  it  was $98,552,562. 
Yet  this  great  sum  was  exceeded  by  our  imports  of  sugar,  amounting 
in  1901  to  $122,000,000.  Consumers  actually  spent  for  sugar,  both 
home-grown  and  imported,  in  this  country  in  1901  $265, 664, 0(K)— 
nearly  two-thirds  the  valuation  of  our  entire  exports  of  domestic  man- 
ufactures. 

Sugar  is  not  only  the  most  important  of  our  imports,  but  it  is  the 
one  which,  if  produced  at  home,  is  best  adapted  to  benefit  our  capital, 
labor,  and  agriculture.  W^e  possess  the  conditions  for  producing  all 
this  sugar  at  home.  If  it  be  desirable  to  build  up  export  trade  in  for- 
eign countries,  whose  markets  we  must  enter  under  all  the  uncertain- 
ties of  competition  with  all  the  other  nations  of  the  earth,  is  it  not 
vastly  more  important  that  we  arrange,  with  conditions  so  especially 
favorable,  to  produce  our  own  sugar,  employing  our  own  laborers 
and  capital  and  raw  material?  This  gives  our  producers  the  oppor- 
tunity of  supplying  this  home  demand,  instead  of  exporting  to  supply 
the  needs  of  laborers  and  factories  in  other  lands  under  unfavorable 
competition.  There  is  probably  no  other  article  in  general  use  the  cost 
of  which  is  made  up  so  largely  of  labor  and  our  own  raw  materials. 
To  build  up  the  beet-sugar  industry  means  a  more  available  market 
for  all  other  manufactures,  a  market  under  our  flag,  an  American  mar- 
ket, regarded  as  the  best  in  the  world,  open  to  all  our  manufacturers 
at  their  doors,  free  from  competition  with  the  products  of  cheap  labor 
from  all  parts  of  the  world.  This  is  a  pertinent  matter  for  considera- 
tion at  the  present  time.  Let  us  produce  our  sugar  at  home,  thus 
giving  employment  to  an  army  of  workmen  in  the  construction  and 
equipment  of  $500,000,0u0  worth  of  factories  and  another  army  employ- 
ing $250,000,000  more  of  working  capital  in  the  operation  of  manu- 
facturing the  sugar  itself.  All  of  this  is  practicable.  Let  us  seek 
foreign  markets,  but  let  us  build  home  markets  whenever  favoi-able 
opportunities  offer.  Our  natural  conditions  and  resources,  such  as 
rainfall,  irrigation,  sunshine,  and  fertility  of  soil,  the  bounties  of  a 
beneficent  God,  appeal  eloquently  for  utilization. 

CHEAPER  LIVING. 

We  necessarily  compete  with  the  older  nations  of  the  earth  in  our 
own  markets  and  in  those  of  the  world  against  products  produced  by 
cheaper  labor.     It  seems  under  our  system  of  government,  institutions, 
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and  ideas  of  individual  rights  we  are  destined  to  do  so  for  all  time. 
The  American  principle  is  to  rise  in  wages  rather  than  decline.  The 
aini  of  our  institutions  is  toward  bettering  the  conditions  of  the  indi- 
vidual. This  means  a  better  wage  and  better  living,  a  better  mind,  and 
higher  culture  for  the  laborer  than  in  other  countries.  To  offset  the 
higher  cost  of  the  advantages  we  wish  to  secure  and  perpetuate  for  the 
individual  we  must  produce  a  superior  article  and  lessen  cost  of  produc- 
tion by  superior  artisan  ability,  avoiding  the  lower  wage  scales  and  long 
hours  of  labor.  I  wish  to  call  attention  to  the  adaptability  of  the  sugar 
industry  for  this  purpose.  It  is  a  well-known  fact  that  the  farmer 
lives  cheaper  than  most  people;  but  in  some  respects  he  lives  better; 
his  food  is  fresher  and  more  wholesome.  From  the  nature  of  the  case 
many  beet-sugar  factories  can  not  be  crowded  together  into  a  small 
area,  as  is  the  case  With  other  factories  in  what  are  known  as  manu- 
facturing centers;  each  must  go  to  the  locality  where  the  beets  are 
produced.  To  some  extent  beets  are  a  perishable  product,  and  freight 
rates  for  long  hauls  very  materially  add  to  the  cost  of  production. 
For  these  and  other  reasons  the  factory  locates  in  the  farming  area 
where  the  beets  are  grown.  The  factory  stimulates  meat,  butter,  and 
cheese  production,  and  all  kinds  of  gardening.  The  district  surround- 
ing a  sugar  factory  furnishes  almost  everything  that  a  man  requires 
on  his  table  for  a  good,  wholesome  living,  and  the  factory  workingmen 
can  live  almost  as  cheaply  as  the  farmers.  They  have  pure  air,  and  are 
frc^  from  the  contaminations  of  the  congested  city.  This  condition 
is  much  better  than  that  of  laborers  who  congregate  in  factory  districts. 

IMPROVEMENT   OF   ROADS. 

ProbBbly  no  other  subject  of  interest  to  the  rural  population  is 
receiving  more  attention  throughout  the  nation  than  that  of  road 
improvement.  One  of  the  fundamental  needs  of  society  is  a  ready, 
practical  means  of  communication.  The  experiment  stations  of  the 
country  are  now  engaged  in  experimental  work  and  actual  demonstra- 
tion with  a  view  to  stimulating  the  public  mind  and  promoting  the 
best  and  cheapest  systems  of  good  road  building  with  local  material. 
State  legislatures  are  enacting  better  laws,  and  in  some  ciises  the  prin- 
ciple of  State  aid  has  been  adopted.  The  Federal  Government  has 
establisjhed  ^n  Office  of  Public  Road  Inquiries  in  the  Department  of 
Agriculture.  Literature  has  been  prepared  and  distributed  for  the 
education  of  the  people  on  this  subject. 

There  is  nothing  that  will  work  so  effectually  for  good  roads  as 
nece^^sity,  '"the  mother  of  invention."  When  a  beet-sugar  factory  is 
established  fanners  at  once  discover  the  necessity  of  good  roads. 
Agitation  liegins,  public  meetings  are  held,  and  every  public  highway 
b€^;on[ies  the  object  of  solicitous  attention.  It  is  found  that  the  farmer 
requires  at  least  four  horses  and  must  deliver  from  2^  to  4  tons  of 
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beets  per  load  if  he  is  to  accomplish  the  best  results  in  the  saving 
of  time  and  expense.  Neighbors  talk  over  road  improvement,  and 
the  idea  l)ecomes  infectious.  A  public  meeting  is  called,  public  roads 
are  discussed^  and  an  organization  is  effected  which  goes  to  work  for 
the  improvement  of  the  roads.  In  most  instances  this  is  accomplished 
even  without  the  advantage  of  outside  help.  Among  the  interesting 
features  of  my  work  of  promoting  the  progress  of  the  beet-sugar 
industry  is  attendance  at  these  local  meetings,  at  which  roads  and  other 
loc*al  subjects  pertinent  to  the  needs  of  these  beet-growing  districts 
are  considered.  Permanent  road  building  is  one  of  the  most  important 
matters  commonly  discussed. 

INFLUENCE   ON   IMMIGRATION. 

Attention  has  been  called  in  recent  years  by  the  census  reports  to 
the  important  change  that  has  taken  place  in  the  class  of  immigrants 
coming  to  the  United  States.'  Our  resources  and  opportunities  for 
settlement  have  been  so  great  that  we  have  encouraged  immigration. 
The  recent  census  reports  reveal  the  startling  information  that  the 
number  of  desirable  immigrants  from  the  more  intelligent  parts  of 
Europe  has  been  falling  off  and  that  immigration  from  the  lower  ele- 
ments has  very  nmch  increased,  giving  us  in  recent  years  a  larger 
proportion  of  the  more  ignorant,  vicious,  diseiise-infected  classes. 
This  has  caused  us  to  strengthen  our  laws  on  immigration,  providing 
against  the  bringing  in  of  criminals,  those  liable  to  be  paupers,  and 
those  infected  with  contagious  diseases.  As  the  immigrant  usually 
becomes  an  American  citizen,  we  should  aim  to  secure  the  most  intelli- 
gent, industrious,  and  law-abiding.  I  have  observed  that  the  sugar 
factories  tend  to  draw  into  their  service,  and  especially  on  the  farms, 
foreigners  who  have  had  previous  experience  either  in  cultivating 
sugar  beets  or  in  manufacturing  sugar.  These  people  were  originally 
drawn  to  this  country,  no  doubt,  by  our  superior  advantages  in  general, 
congregating  mostly  in  cities  and  towns,  doing  such  work  as  they  could 
secure  as  manual  laborers.  As  sugar-beet  growing  increased,  it  pre- 
sented to  man}^  an  opportunity  to  resume  the  occupation  in  which  they 
are  most  skilled,  an  occupation  in  which  every  member  of  the  family 
can  engage,  down  to  the  child  of  10  years.  This  industrial  activity  of 
all  the  meml)ers  of  the  family  was  the  rule  in  the  country  where  they 
came  from,  and  it  is  this  opportunity  which  appeals  to  them  when 
they  come  here.  Most  of  the  labor  in  the  cultivation  of  sugar  beets 
comes  at  a  time  when  the  public  schools  are  closed.  The  head  of  the 
family,  for  a  cei'tain  (consideration  per  acre,  takes  a  contract  for  thin- 
ning, bunching,  hoeing,  and  harvesting  a  crop  of  sugar  beets,  know- 
ing that  he  will  have  use  in  this  work  for  every  member  of  his  family, 
which  is  generally  large.  He  realizes  more  compensation  for  the 
labor   performed  than  he  would  in  the  country  whence  he  came.    He 
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acquires  a  good  start  in  the  world,  and  becomes  qualified  for  the  duties 
of  citizenship.  He  and  his  family  belong  to  the  healthful,  strong, 
industrial  class,  and  soon  adopt  our  customs,  habits,  ambitions,  national 
pride,  and  interest,  becoming  excellent  citizens.  Through  corre- 
spondence with  friends  in  Europe,  others  are  induced  to  follow  their 
example,  thus  promoting  a  tetter  immigration  to  this  country.  The 
beet-sugar  factories  of  Europe  are  mainly  in  Germany,  France,  Austria- 
Hungarj^,  Kussia,  and  Sweden,  and  it  is  from  these  (rountrie,s  that 
sugar- V)eet  farmers  come  to  America. 

EDTJCATIOVAL  F0ECE8  AT  WOEE  IV  FAVOE  OF  THE  BEET-8TJGAE 

IITDTISTEY. 

It  would  he  hard  to  give  a  complete  account  of  all  the  forces  that 
have  been  operating  on  the  public  mind  in  favor  of  the  beet-sugar 
industry.  However,  a  brief  mention  of  some  of  these  various  influ- 
ences will  not  be  out  of  place  in  this  report.  Since  the  aim  is  to  fos- 
ter and  build  up  the  industry,  it  is  certainly  competent  to  review  the 
agencies  accomplishing  the  results. 

LEGISLATION. 

Perhaps  the  most  effective  of  all  of  these  various  influences  at  work 
during  the  last  two  years  is  public  agitation  incident  to  the  considera- 
tion by  Congi^ess  of  sugar  production,  home  and  foreign.  This  has 
probably  accomplished  more  in  familiarizing  the  public  with  the  beet- 
sugar  industry  than  any  other  cause.  Every  available  good  thing  that 
could  te  said  in  its  favor  has  been  made  public.  Every  criticism  that 
could  he  discovered  has  also  been  in  evidence  and  has  teen  thoroughly 
circulated.  All  the  known  advantages  and  disadvantages  have  tecome 
the  common  property  of  all  intelligent  readers  and  thinkers.  Finan- 
ciers know  much  more  ateut  teet-sugar  production,  and  they  are  much 
tetter  posted  as  to  the  amount  of  capital  required  for  investment  and 
the  profits  to  te  acquired  thereby.  The  farmers  throughout  the  coun- 
try have  read  about  the  establishment  of  beet-sugar  factories  in  vari- 
ous parts  of  the  country  from  New  York  to  California,  and  have  a 
prett}'^  definite  idea  of  tonnage,  cost  of  production,  profits,  and  general 
tenefits  incident  to  sugar-teet  growing.  It  suflices  to  say  that  we 
enter  the  period  of  1903  with  a  much  higher  public  respect  and  appre- 
ciation of  the  teet-sugar  industry,  a  keener  alertness  on  the  part  of 
all  concerned  everywhere,  and  a  more  general  definite  tendency  of 
capital,  business,  and  farming  toward  this  industry. 

THE    PUBLIC    PRESS. 

Next  in  impoilance  to  the  genei*al  agitation  through  which  the 
industry  has  passed  comes  the  work  of  the  press.  The  most  valuable 
i^ults  have  been  accomplished  by  the  agricultural  press,  particularly 
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by  certain  papers  that  are  devoting  all  their  space  to  this  one  industry. 
Much  good  has  also  been  done  by  journals  devoted  to  general  agricul- 
ture which  are  giving  careful  attention  to  this  industry. 

The  secular  press  has  devoted  considerable  space  to  matters  per- 
taining to  all  phases  of  beet-sugar  production.  All  this  work  is  more 
intelligent!}'  done  than  formerly.  This  is  the  best  evidence  of  general 
improvenrent  of  public  education  on  this  subject. 

farmers'  organizations. 

In  sections  growing  sugar  beets  for  sugar  factories  and  in  other 
places  where  the  building  of  factories  is  contemplated,  it  is  quite  com- 
mon for  farmers  to  organize  societies  for  the  purpose  of  studying  the 
culture  of  sugar  beets  and  other  pertinent  questions.  Paj^ers  on  l>eet 
culture,  covering  germination,  cultivation,  and  harvesting,  and  other 
matters  of  interest  to  the  farmers,  are  read  by  those  competent  to  fur- 
nish information  on  such  subjects.  A  few  years  ago  we  could  hardly 
find  in  a  whole  State*  a  person  who  had  training  and  knowledge  suffi- 
cient to  disseminate  facts  pertaining  to  this  industry.  The  sugar 
factories  of  the  country  are  constantly  training  specialists  to  supply 
this  demand.  The  chemists  and  professors  of  our  agricultuml  colleges 
have  given  considemble  attention  to  the  subject  also,  and  now  it  is 
possible  for  any  community  to  secure  all  the  talent  necessary,  if  not 
locally,  at  least  within  a  short  distance,  to  instruct  the  farmers  on 
definite  rules  of  culture  and  harv^esting,  and  to  furnish  intelligent  data 
on  cost  of  production  and  profits  of  growing  the  crop.*  We  now  have 
in  all  beet-growing  States  local  societies  or  unions  of  growers  and  farm 
laborers,  count}^  and  SUite  societies  of  the  same,  and  national  organi- 
zations of  both.  In  no  other  field  crop  is  so  much  attention  given  to 
the  thorough  organization  of  societies  as  in  growing  sugar  beets. 
Farmers'  institutes  naturally  take  up  the  questions  pertaining  to  the 
sugar  industry,  and  thus  we  have  a  constant  course  of  instruction 
going  on,  intelligently  directed  and  effectively  contributing  to  the 
upbuilding  of  the  sugar  industry. 

trained  agriculturists. 

As  a  factor  of  education  particularly  affecting  this  industry,  and 
indirectly  the  whole  agricultural  development,  I  must  call  attention  to 
the  employment  of  agriculturists  by  the  factory  organizations.     The 

i  agriculturist  is  a  pei'son  employed  by  the  factory  to  superintend  the 

growmg  of  beets  by  the  farmers  and  to  armnge  contracts  with  them 
providing  for  the  factoid's  annual  supply  of  beets.     His  relation  to 

!  the  farmer  is  largely  advisory,  but  in  some  regards  his  directions  are 

actually  mandatory.  He  decides  when  the  field  of  beets  is  ripe,  issues 
orders  to  have  the  beets  delivered,  and  sees  that  farmers  comply  with 

j  the  various  items  in  the  contract  between  the  farmer  and  the  factory; 
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he  arranges  for  cars,  in  case  beets  are  shipped  by  railroad;  he  attends 
to  the  erection  of  beet  dumps  on  the  railroads  in  the  country  at  avail- 
able points;  he  superintends  the  crop  delivery  and  regulations  gov- 
erning the  tare;  he  visits  the  farmers  during  the  preparation  of  the 
seed  bed,  planting,  cultivation,  and  harvesting  of  the  beets,  and  gives 
suggestions  as  to  the  thinning,  cultivation,  harvesting,  etc. 

In  Germany  the  agriculturist  is  one  of  the  best  educated,  most  intel- 
ligent, and  scientific  men  about  the  sugar  factory.  He  is  supposed 
to  be  acquainted  with  the  chemical  composition  and  the  mechanical 
consistency^  of  the  soil,  with  the  application  of  fertilizers,  and  the 
best  kinds  for  the  soil  in  use.  He  must  be  not  only  a  physicist  but  a 
chemist;  above  all  he  must  be  a  scientific  agriculturist,  thoroughly 
versed  in  plant  nutrition  and  plant  improvement.  He  is  a  man  thor- 
oughly posted  by  long,  practical  experience  with  all  kinds  of  crops, 
with  keeping  up  the  fertility  of  the  soils,  and  maintaining  a  proper 
equilibrium  among  the  elements  of  fei*tility.  He  knows  all  the  ele- 
ments demanded  by  the  different  crops,  and  the  proper  rotation  to 
meet  the  case.  The  sugar  factories  of  this  country  are  also  selecting 
for  this  work  the  best  available  men;  the  interests  of  the  companies 
require  it.  The  work  of  these  agriculturists  serves  to  educate  the 
farmers  throughout  the  beet-sugar  areas.  As  a  permanent  but  less 
rapid  source  of  disseminating  useful  information  he  is  probably  the 
best  of  all  the  educational  forces.  The  usefulness  of  such  a  man  in  a 
community  can  hardly  be  overestimated.  The  presence  and  work  of 
the  agriculturist  means  a  higher  and  better  system  of  farming,  not 
only  in  growing  sugar  beets,  but  in  growing  all  crops. 

Intelligence  and  scientific  and  technical  knowledge  are  not  the  only 
requirements  for  a  successful  agriculturist.  .  He  not  only  has  to  do 
with  the  condition  of  plants,  but  he  has  to  do  with  conditions  of  men. 
A  mixed  nationality  leads  to  mixed  traits  of  character.  A  person 
whose  duties  are  so  largely  advisory  must  be  one  who  is  capable  of 
impressing  the  one  advised  with  the  necessity  and  desirability  of  car- 
TNMng  out  instructions.  When  his  work  assumes  the  form  of  actual 
direction,  it  is  all  the  more  necessary  that  he  be  a  person  of  discretion 
and  good  judgment  in  administering  his  ofSce.  In  Europe  an  agri- 
culturist deals  with  people  of  his  own  kind,  having  his  own  habits  of 
thought,  action,  and  disposition,  not  to  say  instincts,  which  have  so 
largely  to  do  with  our  movements  in  life.  He  thoroughly  understands 
the  class  of  people  under  his  supervision.  The  work  of  the  agricultur- 
ist in  our  country  is  more  complicated.  He  has  to  do  with  all  kinds 
and  classes  of  people,  Americans  and  foreigners,  the  intelligent  and 
the  unintelligent.  He  must  be  a  person  of  flexible  character,  tact,  and 
resource  in  order  to  accomplish  his  puipose.  The  American  farmer 
is  more  independent  in  his  methods  of  thought  and  his  estimate  of  his 
relation  to  affairs  of  all  kinds.     Even  the  foreigner  who  becomes  a 
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citizen  of  the  United  States  quickly  absorbs,  through  his  broadened 
freedom  of  action,  independent  ideas.  Neither  are  subject  to  the  same 
kind  of  oversight  that  obtains  in  the  rural  districts  of  Europe.  It 
has  been  my  observation  that,  as  a  rule,  foreign  agricultural  experts 
employed  in  this  country  usually  possess  the  education  and  scieutitic 
attainments,  but  fall  short  in  administrative  abilit}'  to  deal  with  our 
farniers  accustomed  to  following  out  their  own  ideas  and  in  their  own 
way.  The  agriculturist  should  be  capable  of  impressing  upon  them 
the  necessity  of  following  the  special  rules  for  sugar-beet  culture,  and 
of  meeting  the  requirements  of  the  contracts  so  necessary  to  favorable 
results.  An  American  or  a  foreigner  who  has  become  thoroughly 
initiated  in  our  methods  through  long  experience  proves  to  be  much 
more  satisfactory  as  a  rule,  though  usually  he  is  not  so  scientific  a.s 
the  trained  foreign  agriculturist.  We  are  mpidly  developing  in  all 
of  these  factor3'^  districts  trained  men,  competent  to  take  charge  of 
this  work,  equipped  to  meet  all  the  conditions.  I  contend  that  the 
proper  source  of  future  supply  for  agriculturists  for  this  industry  will 
be  found  in  the  scientifically  trained  young  men  of  our  agricultural 
colleges  who  have  had  additional  practical  training  in  sugar-beet  pro- 
duction. Such  persons  will  grow  up  with  the  industr}^  thoroughly 
appreciating  all  of  Jts  environments,  scientifically  equipped  to  meet  its 
problems,  and  practically  constituted  to  perform  his  duties, 

SOME  EESULTS  OF  EXPERIEVGE. 

Having  pointed  out  the  agencies  of  education,  it  will  be  interesting 
to  notice  some  of  the  things  which  have  been  learned. 

Facts  elucidated  by  experience  are  graduall}'^  correcting  erroneous 
ideas  with  reference  to  the  beet-sugar  industry.  As  late  as  1897  our 
own  experience  was  derived  from  and  limited  to  the  few  factories  then 
in  existence,  most  of  which  were  in  the  semiarid  portions  of  the 
country,  only  two  having  been  established  in  what  was  known  as  the 
rain  belt,  these  being  in  the  east-central  part  of  Nebraska.  As  sugar 
beets  had  never  been  grown  except  under  rain  conditions,  all  the 
available  information  on  the  subject  related  to  the  growing  of  beets  in 
humid  climates.  This  infonnation  was  imported  from  Europe,  and 
came  as  formal,  lengthy,  scientific  discussions.  Naturally,  our  scien- 
tists at  the  experiment  stations  studied  carefully  this  kind  of  informa- 
tion. As  a  result,  a  very  definite,  inflexible,  and  intricate  formula  was 
announced  governing  the  whole  period  of  growth  of  sugar  beets. 
For  the  people  of  the  East,  Grand  Island  and  Noi'folk,  Nebr.,  were 
the  objective  points  for  practical  investigation,  and,  naturally,  it  was 
assumed  that  whatever  was  found  in  vogue  there  must  be  the  thing  to 
follow  in  every  other  place  where  sugar  beets  were  to  be  grown. 
These  conditions  led  to  quite  a  number  of  errors. 
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SOIL  AND   CULTIVATION. 

The  soil  in  the  vicinity  of  the  Grand  Island  factory  is  a  light,  loose, 
sandy  loam.  It  was  a8.sumed  that  in  order  to  grow  beets  at  any  other 
point  we  must  have  this  particular  kind  of  soil.  All  over  the  country 
we  heard  it  announced  that  sugar  beets  must  be  grown  iu  light  sandy 
soil,  I  well  remember  the  first  serious  mistake  of  the  people  of 
Michigan,  who  got  the  idea  that  their  light  sandy  soils  could  \>e 
utilized  in  growing  a  productive  crop  of  sugar  ))eets.  This  idea  they 
not  only  applied  to  their  new  soils,  but  to  their  light  sandy  soils 
which  had  l>een  nearly  exhausted  by  the  constant  growing  of  cereals 
and  other  crops.  It  was  assumed  that  these  would  produce  sugar 
beets  without  first  restoring  their  fertility;  but  experience  has  shown 
that  Grand  Island  was  not  originally  an  ideal  selection  for  the  location 
of  a  sugar  factory,  and  that  sugar  beets,  like  any  other  heavy  crop, 
must  have  the  best  soils  to  get  the  best  results.  Like  corn,  wheat, 
and  potatoes,  they  will  thrive  on  many  kinds  of  soil  having  sufficient 
fertility  and  proper  mechanical  consistency.  In  many  localities  clay 
soil,  with  sufficient  sand  for  working,  is  preferable  to  sandy  loam. 
The  sugar  beet  requires  a  fertile  soil,  and  one  in  which  the  plant  can 
embed  itself,  so  as  not  to  be  forced  up  above  the  surface  of  the  ground. 
It  must  be  a  soil  easily  peneti-able  by  the  tap  root;  it  is  through  this 
the  plant  receives  a  considerable  portion  of  its  nutrition  and  especially 
derives  its  moisture,  promoting  its  hardiness  in  case  of  drouth.  It  is 
similar  to  alfalfa  in  this  respect.  The  set  formula  already'  referred  to 
taught  that  in  every  instance  land  must  be  turned  over  to  an  unusual 
depth,  and  in  addition  thereto  it  must  be  subsoiled.  Now,  this  is 
vitally  necessary  for  a  gi*eat  many  soils,  but  for  others  it  is  not; 
results  will  not  pay  the  expense,  and  a  sudden  change  from  shallow  to 
deep  plowing  would  be  harmful.  In  growing  a  crop  of  sugar  beets 
on  any  particular  piece  of  land  the  treatment  must  V>e  somewhat  differ- 
ent from  that  employed  in  growing  other  kinds  of  crops,  and  this 
treatment  must  be  intelligently  modified  to  suit  the  kind  and  condi- 
tions of  the  soil.  The  best  information  to  apply  in  the  case  is  that 
derived  by  experience  with  the  land  itself,  obtained  b}'  growing  sugar 
beets  year  after  j^ear.  The  great  factor  in  future  progress  in  this 
industry  is  the  accumulation  of  this  practical  experience  among  our 
fanners. 

The  opportunity  for  decreasing  the  cost  of  production  of  sugar 
exists  in  two  things:  (1)  Better  and  cheaper  methods  in  the  factory, 
and  (2)  the  ability  of  the  farmer  to  grow  a  larger  tonnage  and  better 
beets.  Working  along  these  lines,  Germany  in  twenty  years  was  able 
to  reduce  her  cost  of  sugar  by  one-half.  I  have  been  carefully  wat^^h- 
ing  the  improvement  in  methods  and  results  at  several  of  our  older 
factories.     It  is  clear  that  we  are  going  through  the  same  process  of 
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evolution  as  Germany.  With  experience  our  fanners  will  grow,  on 
an  average,  4  tons  more  per  acre.  They  will  grow  beets  having  sugar 
contents  at  least  3  per  cent  liigher  than  now.  Sugar  beets  possessing 
a  high  content  of  sugar  and  purity  not  only  give  a  larger  yield  of 
sugar  per  acre,  but  the  factory  can  extra(*.t  a  larger  percentage  of  the 
sugar  they  (5ontain,  and  accomplishes  the  work  at  less  expense  ycv  too 
of  beets.  High  sugar  content  is  usually  accompanied  by  high  purity. 
The  impurities  in  the  beets  cause  the  factory  trouble  in  extiucting  the 
sugar.  The  farmer  is  gradually  learning  that  general  principles  apply 
to  sugar-beet  culture  only  in  a  general  way,  the  same  as  in  growing 
other  crops;  they  are  serviceable  when  applied  with  pi'atjtical  experi- 
ence, based  on  actual  knowledge  of  the  conditions  affecting  the  par- 
ticular land  in  question. 

TIME   OF   PLANTING. 

The  old  formula  required  planting  at  a  particular  time.  Experience 
in  the  growing  of  other  crops  has  shown  that  time  of  planting  depends 
absolutely  upon  the  season  itself.  Corn  in  Iowa  is  planted  all  the  way 
from  the  middle  of  April  to  the  10th  of  June;  the  farmer  has  to  be 
governed  entirely  by  the  warmth  of  the  soil,  prevalence  of  rain,  and 
other  conditions.  It  is  best  at  times  to  plant  early  and  at  other  times 
late.  In  actual  practice  we  are  planting  sugar  beets  in  some  part  of  the 
country  at  almost  all  times  of  the  year.  Taking  advantage  of  the  flexi- 
bility of  this  rule  of  planting,  time  has  materially  aided  the  planters 
of  California.  A  tixed  time  is  one  of  the  errors  that  has  been  cor- 
rected. The  season  is  such  in  California  that  the  planting  of  beets 
may  occur  at  any  time  from  the  last  of  December  to  the  fii^st  of  April, 
and  it  is  possible  for  some  of  the  factories  in  that  State  to  so  arrange 
their  planting  seasons  as  to  have  beets  maturing  at  different  times, 
giving  them  a  much  earlier  start  and  materially  extending  their  cam- 
paign period.  A  large  portion  of  the  beets  in  California  during  the 
last  two  years  were  planted  in  January  and  February;  several  of  the 
factories  in  that  State  were  able  to  begin  the  manufacture  of  sugar  by 
the  middle  of  July,  practically  completing  their  work  before  the  beets 
in  Michigan,  New  York,  Wisconsin,  and  Nebraska  had  matured. 
Early  planting  in  California  has  materially  aided  sugar  production  in 
that  State.  The  season  of  rainfall  is  during  the  winter  months;  as  a 
rule  the  State  has  sufficient  rain  to  germinate  beets;  the  peculiar 
character  of  the  soil  is  such  that  it  holds  suflScient  moisture  to  mature 
the  crop.  This  earh'  planting  induces  better  germination  and  con- 
siderable growth  before  the  rainy  season  is  over.  It  gives  the  beet  an 
opportunity  to  send  its  taproot  down  to  lower  depths  and  thus  sustain 
a  better  growth  when  the  dry  seajson  comes  on.  It  matures  the  beet 
earlier  and  gives  the  f  Jictory  an  opportunity  to  begin  work  at  an  earlier 
date. 
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It  is  clear  that  the  rule  founded  upon  European  conditions  will  be 
found  faulty  when  applied  to  agriculture  under  American  conditionH. 
But  these  are  things  that  could  only  be  developed  by  experience,  and 
it  iH  the  solution  of  these  problems  that  is  making  beet-sugar  produc- 
tion a  certainty. 

IRRIGATION. 

I  have  alluded  to  the  fact  that  growing  sugar  beets  b\'  irrigation  is 
entirely  dependent  upon  our  own  experience.  Extensive  growing  of 
crops  b3'  irrigation  in  this  country  is  a  feature  of  the  last  quarter  of  a 
century.  Its  application  to  beet  culture  has  elucidated  many  facts 
during  the  last  decade.  The  questions  of  when  to  applj-  irrigation 
and  when  to  cease  are  dependent  so  largely  upon  the  kind  of  soil  and 
the  kind  of  crop  grown  that  they  have  to  l)e  settled  largely  through 
individual  trials  on  each  particular  kind  of  soil.  The  accumulation  of 
information  as  to  growing  sugar  beets  by  irrigation  has  l)een  I'apid, 
and  the  general  conclusion  reached  is  that  lx;ets  are  the  best  and  most 
profitable  crop  that  can  l>e  grown  b}'  irrigation.  This  fiu^t  has  made 
this  crop  popular  throughout  the  arid  sections  of  our  country. 

CLIMATIC   CONDITIONS. 

Ip  this  connection  I  desire  to  call  attention  to  some  very  valuable 
information  brought  out  in  growing  sugar  beets  during  the  past  year, 
which  apparently  conflicts  with  the  generally  accepted  ideas  on  the 
subject.  After  the  establishment  of  the  factory  at  St.  Louis  Park, 
near  Minneapolis,  Minn.,  the  district  growing  the  beets  experienced 
for  two  3'ears  more  than  usual  drought.  All  crops  were  materially 
affected.  In  1900  and  1901  the  drought  was  especially  depressing. 
The  country  surrounding  this  factory  for  100  miles  in  every  direction 
is  accustomed  to  growing  principally  wheat  and  flax,  and  some  corn  is 
grown.  Through  these  two  dry  j^ears  other  crops  mn,  on  an  avei-age, 
from  one-fourth  to  one-half  a  crop.  Sugar  beets  did  considerably 
better,  reaching  from  three-fourths  to  a  full  crop  in  many  cases. 
During  this  time  the  sugar  company  was  having  difficult}^  in  securing 
suflicient  acreage  from  the  farmers  for  growing  beets.  It  was  able  to 
secure  only  one-half  to  two-thirds  as  many  beets  as  it  had  capacity  to 
work,  thus  greatly  reducing  the  length  of  its  campaigns.  The  relia- 
bility of  the  beet  crop,  as  compared  with  other  crops,  ostiiblished 
during  these  dry  years  led  the  farmers  to  take  up  beet  growing  more 
generally,  and  as  a  result  this  company  was  able  to  secure  suflicient 
acreage  to  produce  a  full  supply  of  beets  for  1902.  It  not  onlj-  secured 
a  full  supply,  but  was  able  to  select  such  lands  as  had  shown  the  best 
results.  Keviously  the  factory  had  been  compelled  to  go  longer  dis- 
tances than  practicable  to  secure  contracts  with  farmers,  even  con- 
tracting with  farmers  in  Iowa,  some  of  them  200  miles  away,  for 
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several  hundred  acres.  The  lessons  of  the  drought  in  showing  the 
stability  of  beets  under  such  conditions  enabled  the  company  to  retire 
from  distant  and  undesirable  fiolds  and  to  procure  beets  from  better 
lands  ne4irer  home,  thus  cutting  off  the  expense  of  long-distance  freight 
charges.  In  1902  this  factory  had  an  abundant  supply  of  good  heels, 
aggregating  al>out  32,(K)()  tons,  running  high  in  sugar  content  Mid 
purity.  The  farmers  secured  an  average  of  over  9  tons  of  lieet**  per 
acre.  This  tonnage,  produced  at  an  estimated  cost  of  $80  per  a4*re  for 
growing  l>eets,  yielded  about  $14  profit  per  acre.  In  the  cost  of  $30 
per  acre  for  growing  beets  is  included  full  compensation  for  the 
farmer's  time,  the  use  of  his  teams,  implements,  etc.,  so  that  hijiJ 
profits  are  clear. 

In  this  conne(^tion  mention  should  be  made  of  some  further  infor- 
mation gained  by  the  experience  of  1902  in  Minnesota.  Through  this 
entire  season  excessive  rains  prevailed  from  the  time  the  beets  were 
planted;  in  the  early  part  of  the  season  considerable  acireage  was 
washed  out  requiring  replanting;  in  a  few  instances  the  crop  was  lost 
entirely  and  the  land  was  put  in  crops  of  other  kinds.  But,  while  the 
beet  crop  was  affected  to  a  limited  degree  in  the  number  of  acres  cul- 
tivated, those  harvested  gave  an  unusual  yield,  while  the  excessive 
rainfall  on  other  crops  was  as  disastrous  as  the  former  drought.  Here 
we  have  u  double  illustration,  showing  the  advantages  of  growing 
sugar  ]>(»ets  as  compared  with  other  crops  under  extreme  drought  and 
excessive  rainfall.  It  is  needless  to  say  that  the  farmers  of  this  local- 
ity are  convinccnl.  I  was  permitted  to  examine  quite  a  number 
of  lett(M\s  from  them  to  the  manager,  which  unanimously  expresse<l  the 
sentiment  that  for  that  locality  the  staple  <*rop  should  be  sugar  beets, 
and  I  noticed  in  these  letters  statements  to  the  effect  that  the  beet  crop 
was  the  one  on  which  they  relied  with  assurance  for  the  payment  of 
their  taxes,  moilgages,  interest,  etc. 

The  conditions  just  described  were  not  confined  to  Minnesota.  The 
same  things  happened  in  Michigan  and  Nebraska.  Throughout  all 
of  the  Middle  West  excessive  i*ainfall  was  the  rule:  nearlv  all  kinds 
of  crops  were  seriously  damaged;  but  as  a  rule  it  was  a  very  favorable 
year  for  sugar  beets. 

The  results  of  beet  growing  under  the  excessive  rainfall  of  the  pavSt 
year  were  apparent!}'  in  conflict  w^ith  a  well-established  belief  concern- 
ing the  nature  of  the  sugar  beet,  namely,  that  in  a  dry  season  it  will 
show  a  higher  percentage  of  sugar.  This  belief  had  been  confirmed 
by  the  results  obt^iined  during  the  two  previous  dry  seasons  when  the 
beets  were  generally  high  in  sugar  content.  The  same  thing  had  been 
observed  in  Nebnuska  during  some  former  dr}*^  periods,  as^'ell  as  dur- 
ing the  years  1900  and  1901.  It  wius  ]>elieved,  on  the  contrarj%  tliat  a 
wet  season,  especially  during  the  latter  part  of  the  period  of  growth, 
would  tend  to  lessen  the  percentage  of  sugar  and  lower  the  purity  of 
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ttie  beets.  But  the  opposite  has  been  shown-by  the  rteriuitb  of  the  past 
wet  season.  Beets  showed  up  remarkably  high  in  sugar  content  and 
purity,  though  the  rainfall  continued  to  be  excessive  throughout  their 
growth  to  the  time  of  harvesting.  I  have  not  seen  this  matter  dis- 
cussed by  our  scientists,  but  I  suggest  that  it  is  one  worthy  of  discus- 
sion. My  own  opinion  is  this:  The  i-ule  still  holds  good;  sugar  iKH^ts 
will  be  lower  in  the  sugar  content-  under  the  influence  of  continued 
rainfall  during  the  latter  part  of  their  growth  probably  for  two  rea- 
sons: (1)  The  beet  takes  up  considerably  more  water,  causing  the  sugar 
in  the  beet  to  be  lower  in  comparison  with  other  contents;  (2)  if  these 
rains  are  warm  they  induce  a  second  growth  of  the  beet,  causing  it  to 
put  out  lateral  roots  and  causing  the  inversion  of  some  of  the  sugar 
alreadv  stored.  It  will  be  remembered  that  the  excessive  rains  of  the 
fall  of  1^2  were  generally  cold  and  not  conducive  to  growth.  Per- 
haps another  explanation  may  be  found  in  the  fact  that  these  cx)ntinu- 
ous  rains  started  early  in  the  period  of  growth  of  the  beets  and  con- 
tinued throughout  their  growth.  In  many  cases  it  was  very  diflicult 
to  get  into  the  fields  for  the  purpose  of  thinning  and  cultivating,  and 
a  great  deal  of  difficulty  was  experienced  from  the  moist,  soft  condi- 
tion of  the  soil  when  the  beets  were  readv  for  the  harvest.  It  would 
be  interesting  to  have  the  views  of  scientists  as  to  why  the  crop  of 
beets  throughout  the  country  last  year  showed  such  remarkably  high 
sugar  contents  everywhere  in  the  presence  of  so  much  rainfall,  even 
up  to  the  very  day  they  were  harvested. 

WORK  OF  PROMOTERS. 

The  general  prominence  of  the  industry  in  the  business  world  has 
greatly  increased  during  the  past  year.  Promoters  are  dealing  more 
generally  with  the  merits  of  the  industry,  and  are  actuated  less  with 
the  hope  of  some  extraordinary  compensation  in  the  way  of  bounties, 
bonuses,  concessions,  etc.  We  hear  no  longer  of  promoters  asking 
large  concessions  or  privileges,  donations  of  land  and  contributions  of 
money  over  and  above  an  interest  inspired  by  prospective  values  of 
stocks  and  bonds  or  dividends  of  the  enterprise.  A  promoter  now- 
adays is  so  from  the  fact  that  he  has  a  defiaite  proposition  from  which 
he  expects  to  realize  profits,  based  on  the  opei-ations  of  the  factory 
itself.  He  may  be  a  designer,  a  manufacturer  of  machinery,  or  a  capi- 
talist. Through  all  of  his  negotiations  appears  a  healthful,  strong 
belief  in  the  ultimate  and  definite  paying  ability  of  the  (^onpern  he  is 
promoting.  His  askings  rarely  go  beyond  the  point  of  a  location  for 
H  site,  privilege  of  water  for  his  factory,  and  drainage  from  it,  railroad 
switches,  other  necessary  conveniences,  and  possibly  a  remission  of 
taxes  for  a  shoH  time.  This  kind  of  promotion  carries  with  it  more 
of  the  air  of  faith  and  inspires  more  of  confidence. 


•    •  •  • 
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1  have  been  impressed  during  the  past  3'ear  with  the  changed  atti- 
tude of  the  railroadn.  Hitherto  they  have  been  inclined  simply  to  con- 
sider mattei-s  called  to  their  attention  pertaining  to  the  establishment  or 
operation  of  sugar  factories  along  their  lines,  manifesting  interest  more 
in  an  indirect  than  a  direct  manner.  It  was  a  matter  of  considerable 
gratification  during  the  past  summer  to  learn  that  nearly  all  the  railroad 
lines  were  givingactive  encouragement  to  the  installation  of  sugar  enter- 
prises and  helping  those  already  built;  they  are  realizing  more  the  help- 
fulness of  the  beet-sugar  patron,  and  contributing  more  in  an  active  way 
to  the  upbuilding  and  needs  of  the  industry.  They  are  becoming  more 
liberal  in  the  matter  of  freight  i*ates,  which  is  eminently  necessaiy, 
since  high  freights  tend  to  restrict  the  beet-growing  and  sugar-market 
areas  of  the  sugar  factory.  As  the  sugar  product  increases  in  quantity 
and  becomes  more  and  more  a  feature  of  railroad  transportation,  the 
railroads  of  necessity  are  becoming  more  alive  to  their  relation,  and 
no  doubt  in  the  near  future  will  be  among  the  most  active  factoi's  in 
promoting  the  sugar  industry.  There  are  many  placets  in  the  United 
States  where  the  shipping  due  directly  and  indirectly  to  the  sugar  fac- 
tory will  be  the  most  important  item  in  the  railroad  business.  In  the 
States  of  Michigan  and  Wisconsin  some  I'ailroads  were  originally  built 
practically  to  convey  the  logs  to  the  sawmills  and  the  lumber  to  market 
This  business  has  been  nearly  completed;  the  roads  are  there  but  their 
business  has  very  much  diminished.  The  sugar  factories  will  largely 
replace  the  lumber  industry  as  a  means  of  furnishing  business  for  these 
roads  in  hauling  the  beets,  coal,  coke,  lime-rock,  and  all  the  other  crude 
materials  used,  and  conveying  to  market  thousands  of  tons  of  sugar, 
cattle,  butter,  and  cheese,  resulting  directly  or  indirectl}'  from  the 
operation  of  the  factories.  As  an  indication  of  the  effect  of  sugar  pro- 
duction on  transportation,  I  insert  a  clipping  from  the  Denver  (Colo.) 
Republican  of  January  30, 1903: 

(iREELEY,  Colo.,  Jannary  29  (Special). — C.  A.  Granger,  vice-president  and  manager 
of  the  Greeley  Beet  Sugar  Company,  to-day  received  a  tel^ram  from  C.  8.  Morey, 
president  of  the  company,  who  is  in  the  East,  that  all  arrangements  have  been  made 
for  building  a  railroad  from  Greeley  into  the  Pleasant  Valley  and  Ix)ne  Tree  district 
eai^t  of  town,  providing  the  farmers  of  that  section  would  contract  to  raise  2,600  acres 
of  beets  for  the  Greeley  sugar  factory  for  the  coming  season.  This  railroad  is  to  be 
distinctly  a  beet-sugar  proposition  and  will  be  handled  in  all  its  interests  by  the 
Greeley  Sugar  Company  for  the  benefit  of  the  farmers  and  that  company. 

The  contemplated  road  iy  to  l)e  about  14  miles  in  length,  and  will  give  the  farmers 
of  one  of  the  most  productive  sections  of  the  Poudre  Valley  a  chance  to  place  their 
beets  and  all  other  products  on  the  market  at  the  lowest  cost  for  transportation.  The 
road  will  also  open  up  a  section  of  country  lying  to  the  east  of  Pleasant  Valley  which 
has  not  been  extensively  farmed,  owing  to  the  distance  from  a  market. 

The  railroad  committee  of  the  Greelev  Board  of  Trade  is  taking  active  interest  in 
the  road  and  doing  all  in  its  power  to  further  its  construction. 
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I  notice  that  many  of  the  new  ente^pri^^es  contemplated  have  as  a 
feature  the  introduction  of  the  trolley  electric  roads  for  delivery  of 
beet,s.  Factories  already  established  are  introducing  this  system  of 
local  transportation.  It  appears  quite  probable  that  in  this  way,  and 
to  supply  power  for  other  purposes  electricity  will  play  an  important 
part  in  the  beet-sugar  industry. 

CHANGK   IN   ATTITUDE   OF   CAPITALISTS. 

In  the  beginning  capital  was  slow  in  taking  an  interest  in  beet- 
sugar  production,  owing  largely  to  the  prevailing  lack  of  information 
throughout  the  country  as  to  the  production  of  sugar  beets.  We 
were  so  accustomed  to  look  upon  the  Tropics  as  the  natural  source  of 
supply  of  sugar  that  we  felt  that  we  could  not  compete  with  the  cane 
product  on  account  of  our  high  cost  of  labor,  coupled  with  the  neces- 
sity for  high  cultivation.  Further  investigation  revealed  that  Europe, 
in  the  production  of  beet  sugar,  had  rapidly  outstripped  the  producers 
of  the  Tropics.  Of  the  total  sugar  produced  in  the  world  in  11)01, 
that  from  beets  constituted  65.4  per  cent.  In  looking  for  the  causes 
which  brought  about  this  rapid  ascendency  of  beet  sugar  it  was  found 
that  the  beet-sugar  countries  of  Europe  had  rapidly  reduced  their  cost 
of  production  through  the  efficiency  of  fanners  and  factory  workers; 
that  they  were  doing  this  even  with  fewer  advantages  than  those  pos- 
sessed by  the  United  States.  They  were  producing  this  sugar  on  land 
of  high  value,  requiring  a  large  constant  expenditure  for  fertilization. 
With  our  great  stock  interests  so  much  benefited  by  the  feeding  prod- 
ucts of  the  sugar  factory,  this  question  naturally  occurred  to  our  cap- 
italists: ^'Why  can  not  we,  on  our  cheaper  lands,  which  are  naturally 
fertile,  compete  with  the  Tropics  and  even  with  Europe  in  the  produc- 
tion of  sugar?"  Capital  much  quicker  appreciates  such  advantages 
than  an}^  other  factor  in  business  enterprise.  I  think  it  is  fair  to  state 
that  capital  stands  in  readiness  to  furnish  money  sufficient  to  build  up 
this  industry  wherever  it  can  be  shown  that  the  conditions  are  right 
and  the  farmers  are  ready  to  furnish  the  beets.  My  correspondence 
and  observations  on  every  hand  indicate  this.  In  studying  the  great 
number  of  eflforts  now  being  put  forth  to  secure  the  building  of  beet- 
sugar  factories  1  have  been  impressed  with  the  fact  that  the  work  is 
mainly  directed  toward  securing  sufficient  contracts  with  the  farmers, 
assurances  from  boards  of  trade,  and  concessions  from  cities  and  towns 
regarding  sites  and  other  privileges.  We  have  disabused  the  minds 
of  the  capitalists  of  erroneous  beliefs  regarding  the  jjossibilities  of 
sugar  production,  which  is  a  long  step  and  fraught  with  great  future 
possibilities. 

A  few  years  ago  there  were  very  few  capitalists  giving  the  beet- 
sugar  industry  an}'  especial  attention;  those  few  were  confined  to 
experienced  sugar  producers,  who  had  given  considerable  investiga- 
tion to  beet-sugar  production.     There  was   nothing  like  a  general 
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acciuaintance  with  the  industry  among  capitalists.  It  was  necessary 
to  build  the  first  score  or  more  of  factories  and  allow  their  bonds  and 
stocks  to  go  on  the  market  in  order  to  acquaint  investors  with  the 
industry  and  arouse  the  interest  of  capitalists.  Factory  building 
could  not  proceed  any  faster  than  money  was  available  for  the  pur- 
pose. To-day  it  is  one  of  the  aggressive  agents  in  promoting  the 
industry. 

PUBLIC   PREJUDICE. 

Beet  sugar,  not  unlike  every  other  new  product,  has  had  to  meet 
prejudice  resulting  largely  from  ignorance.  Atone  time  the  idea  was 
quite  prevalent  that  beet  sugar  was  not  so  good  as  cane  sugar.  While 
scientists  and  sugar  experts  could  tell  no  difference  between  good 
samples  of  the  two,  the  public  verdict  was  that  beet  sugar  is  inferior 
for  a  great  man}'  purposes,  such  as  fruit  preserving,  canning,  etc 
The  scientists  say  that  sugar  from  either  cane  or  beets,  when  purified 
through  refining,  is  exactly  the  same,  and  both  are  known  to  them  as 
**  cane  sugar."  But  a  considei'able  portion  of  the  press  and  the  people 
made  a  distinction  and  attributed  inferior  quality  to  beet  sugar.  I 
think  this  error  grew  out  of  the  failure  of  the  people  to  distinguish 
between  home-made  l)eet  sugar  and  the  imported  sugar.  There  were 
times  when  we  were  using  in  this  country  a  large  portion  of  sugar 
coming  from  Europe  and  made  from  beets.  This  sugar  i-eadily  went 
into  consumption  without  question  or  differential  in  price. 

In  many  of  our  new  factories  it  is  evident  that  first  attempts  are 
more  crude  than  those  executed  after  longer  experience.  Usually  the 
factories  begin  with  but  few  experts.  The  industry  has  expanded 
rapidh',  and  our  supply  of  experts  has  been  small  compared  with  the 
demand.  Until  the  machinery  of  such  factories  shall  be  fully  adapted 
to  accomplishing  the  best  results  and  the  laborers  acquire  efficiency 
in  the  performance  of  their  duties  it  is  evident  that  the  best  quality 
of  sugar  will  not  be  placed  on  the  market.  It  is  also  evident,  as  a 
rule,  that  the  public  is  easily  prepared  to  believe  statements  detri- 
mentiil  to  a  new  article  as  compared  with  one  to  which  they  have  long 
been  a(!Customcd.  From  both  of  these  causes  grew  the  criticisms  on 
beet  sugar.  I  think  they  should  have  been  limited  to  the  poorer  pro- 
ductions of  the  home  product.  After  its  first  campaign,  at  most,  any 
beet-sugar  factory  is  able  to  produce  sugar  equal  in  quality  to  any 
other  sugar,  whatever  may  be  its  source.  Many  of  our  beet-sugar 
factories  accomplish  this  immediately.  As  a  result  of  this  popular 
notion  home-made  beet  sugar  has  been  sold  at  a  price  somewhat  lower 
than  that  of  other  imported  and  refined  sugar.  It  has  been  the  cus- 
tom for  the  sugar  factories  to  offer  to  dealers  a  differential  of  10  cents 
per  hundredweight  loss  than  that  of  the  regular  refined  sugar.  When 
local  factories  sold  their  sugar  to  dealers  at  $4.50  per  hundredweight 
wholesale  this  differential  amounted  to  about  2|  per  cent  of  that  price 
and  a  considerably  greater  per  cent  on  the  actual  cost  of  production. 
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This  alone  would  make  a  good  beginning  for  a  profit  account,  and, 
based  on  the  actual  cost  of  production,  it  would  be  equal  to  at  least 
one-third  of  a  10  per  cent  dividend.  This  places  home  producers  of 
Bugar  at  quite  a  disadvantage.  The  attitude  of  the  public  is  materially 
changing  on  this  question  of  quality  of  beet  sugar,  and  I  think  it  is  not 
far  in  the  future  when  home  producers  will  be  able  to  demand  a  price 
for  their  product  equal  to  any  other.  They  are  aware  now  that  there 
is  no  reason  why  they  should  not;  it  is  simply  a  concession  to  public 
opinion  and  at  the  same  time  an  unfair  discount  on  a  proper  value  of 
their  sugar. 

DCPBOYEMEHT  IH  FACTORY  AHD  FABM  GOHDITlOHS. 

Throughout  the  last  ten  years  the  cost  of  producing  beet  sugar  has 
been  steadil}^  lowered.  The  main  thing  to  be  kept  in  view  in  working 
for  tlie  future  progress  of  the  beet-sugar  industry  in  the  United  States 
is  the  possibilit}'^  of  reducing  this  cost.  This  possibility  depends  on 
so  many  contingencies  that  the  evolution  must  of  necessity  be  slow. 
We  have  now  45  factories.  We  have  passed  the  experimental  period 
and  have  entered  that  of  actual  production. 

LABOR. 

Contributing  to  the  solution  of  the  difficulties  and  obstacles  met  by 
the  manufacturer  of  sugar  is  the  noticeable  improvement  of  labor  in 
the  factories.  Factories  in  operation  are  training  schools  to  be  dmwn 
upon  by  new  factories.  More  scientifically  educated  young  men  are 
drawn  toward  this  industry.  Other  vocations  of  life  do  not  offer 
young  men  such  good  opportunities.  Here  is  a  great  industry,  prac- 
tically in  its  infancy,  with  immense  future  plossibilitics.  Our  young 
men  are  studying  the  needs  of  this  industry  and  equipping  themselves 
to  meet  them. 

One  of  the  first  questions  raised  as  offering  an  obstacle  to  the  intro- 
duction of  this  industry  was  the  lack  of  sufficient  labor  qualified  to  do 
the  kind  of  work  required  in  beet  production  on  the  farm.  Our 
farmers  were  not  accustomed,  inured,  or  disposed  as  a  rule  to  perform 
the  hard,  laborious  duties  required  in  growing  sugar  beets.  Indeed, 
this  was  a  s:>eriou8  obstacle.  Yet  as  new  factories  have  been  built  and 
the  demand  for  this  kind  of  labor  has  increased,  our  cities  and  towns, 
with  their  supply  of  foreign  element  experienced  in  this  work,  and 
our  villages,  with  their  young  people  anxious  to  secure  some  kind  of 
employment  during  the  vacation  from  the  public  schools,  have  been 
equal  to  this  demand.  Our  own  resources  for  laborers  have  been 
largely  augmented  by  new  supplies  of  immigrants,  influenced  by  their 
friends  to  come  to  this  country  and  engage  in  this  kind  of  work.  Our 
own  laborers  have  gradually  accustomed  themselves  to  beet-sugar  pro- 
duction and  we  seem  eminently  equipped  to  meet  all  the  demands  for 
labor.   The  labor  supply  appears  to  be  growing  faster  than  the  demand. 
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TONNAGE. 

We  have  made  a  marked  improvement  in  the  tonnage  and  the  cost  of 
production  of  sugar  beets.  This  is  one  of  the  features  wherein  large 
possibilities  exist  for  lowering  the  cost  of  producing  sugar.  I  have 
noticed  that  the  first  attempts  of  farmers  in  producing  a  crop  of  beets 
do  not,  as  a  usual  thing,  produce  very  encouraging  results;  but  in 
inten'iewing  the  farmers  during  the  last  year,  in  watching  the  com- 
ments of  local  papers  as  to  results  accomplished,  and  in  observing  the 
popular  feeling  generally  among  the  growers,  1  find  that  the  farmers 
are  coming  more  and  more  to  look  upon  sugar  beets  as  a  staple  crop, 
and  one  upon  which  they  can  rely  most  safely  under  all  conditions  and 
circumstances  one  year  after  another.  This  changed  feeling  has  been 
brought  about  b}^  a  generally  higher  tonnage,  which  is  the  measure  of 
the  farmer's  returns.  Experience  with  the  crop  year  after  year 
intrenches  it  more  firmly  in  public  estimation.  It  is  quite  common  in 
conversation  with  farmers  to  hear  them  say :  ''  I  produced  so  many  tons 
per  acre  this  year,  but  I  know  1  can  do  much  better  than  that  next 
year,  because  1  have  learned  considerable  about  it."  Others  sa}^,  after 
producing  the  crop  three  or  four  3^ears:  "I  first  considered  that  I 
could  not  afford  to  grow  beets;  now  1  consider  that  I  can  not  afford  to 
abandon  them."  Familiarity  with  growing  sugar  beets  not  only  results 
in  a  more  regular  and  a  higher  tonnage,  but  in  a  lower  cost  of  produc- 
tion per  acre. 

EXTRACTION. 

Another  thing  that  is  very  noticeable  is  that  our  sugar  factories  are 
gradually  securing  more  and  more  of  the  sugar  contained  in  the  be^ts. 
Comparing  the  results  accomplished  by  the  same  factories  throughout 
a  period  of  six  years  makes  this  very  apparent.  Extraction  is  one  of 
the  first  things  that  an  expert  will  look  into  when  studying  the  results 
accomplished  by  anj'  particular  factory.  Most  of  the  contracts  made 
with  farmers  specify  that  beets  shall  have  at  least  12  per  cent  of  sugar 
and  a  purity  coefficient  of  80.  The  early  results  in  growing  sugar  beets 
indicated  that  our  average  would  not  be  much  above  this  minimum 
requirement,  but  more  recent  results  show  that  the  average  sugar  con- 
tent and  purity  are  increasing,  and  that  they  will  be  higher  than  the 
averages  obtained  in  Germany,  France,  and  the  other  sugar-producmg 
countries  of  Europe,  after  all  their  years  of  experience.  The  average  of 
the  sugar  contents  of  the  beets  worked  by  all  the  factories  throughout 
the  United  States  last  year  was  14.8  per  cent,  and  the  average  purity 
coefficient  was  82.2.  It  is  possible,  with  beets  possessing  the  minimum 
requirements  (12  and  80),  to  secure  in  refined  sugar  an  extraction  of  10 
per  cent  of  the  original  weight  of  the  beets.  My  first  investigations 
among  the  factories  revealed  the  fact  that  this  was  thought  to  be  about 
the  future  average  extraction  of  the  United  States.     This  means  that 
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an  amount  of  sugar  equal  to  2  per  cent  of  the  weight  of  the  beets  is 
lost  in  the  cossettes  and  molasses.  Throughout  the  arid  portions  of 
the  country  there  seems  to  be  no  great  difficulty  in  maintaining  a 
sagar  content  in  the  beets  averaging  through  the  entire  campaign  16i 
to  17  per  cent;  many  of  the  beets  run  over  20  per  cent.  Now  it  is 
evident  that  the  higher  the  sugar  content  is  the  more  the  farmer  and 
the  factor}'  will  realize  from  a  ton  of  beets.  If  they  work  up  beets 
with  higher  sugar  content,  the  factories  can  afford  to  pay  more  per  ton 
for  them,  the  same  as  a  smelter  can  afford  to  pay  more  for  high-grade 
than  for  low-grade  ore.  The  factory  can  extract  the  sugar  from  a  ton 
of  high-grade  beets  much  more  cheaply  and  can  secure  a  larger  pro- 
portion of  the  sugar.  The  tendency  toward  higher  extraction  is  one 
of  the  best  indications  of  improved  conditions. 

It  has  been  shown  that  considerable  sugar  passes  off  with  the  cos- 
settes or  remains  in  the  molasses.  The  molasses  is  worked  and  oper- 
ated upon  in  different  ways  to  secure  the  sugar  it  contains.  When  it 
is  finally  disposed  of  as  a  waste  product  it  usually  contains  about  49 
to  50  per  cent  sugar,  the  rest  of  its  composition  being  made  up  of 
water  and  various  kinds  of  salts  and  other  impurities  that  originally 
existed  in  the  beets  or  were  introduced  in  the  juice,  such  as  lime,  or 
were  held  in  solution  in  the  water  entering  into  the  process  of 
manufacture.  To  obtain  the  sugar  held  in  this  final  molasses  is  the 
ever-recurring  problem  of  the  sugar  factory.  Every  superintendent 
is  carefully  studying  all  the  devices  for  securing  a  more  complete 
extraction  of  the  sugar.  Some  of  the  older  factories  are  installing 
special  processes  for  carrying  this  extraction  to  the  farthest  limit. 
The  new  factories  being  built  are  quite  generally  installing  these 
processes  in  the  beginning.  Several  methods  arc  used.  In  some  fac- 
tories onl3'  one  of  these  processes  is  in  use;  in  others  all  of  them  are 
put  in  operation.  The  leading  processes  are  (1)  crystallization  in 
motion,  (2)  osmose,  and  (3)  Steffin's.  It  is  apparent  that  those  addi- 
tional efforts  increase  the  expense.  To  secure  the  same  amount  of 
sagar  from  the  molasses  costs  more  than  to  extract  it  from  the  juice. 
The  factory  can  afford  to  carry  the  process  to  the  point  where  the  cost 
of  securing  the  sugar  equals  the  value  of  the  sugar  extracted,  but  no 
further.  All  our  factories  are  working  toward  higher  extraction  and 
are  obtaining  favorable  results,  gradually  lessening  the  quantity  of 
sugar  left  in  the  molasses  and  the  cost  of  securing  the  sugar  from  it. 

USES  OF  BY-PRODUCTS. 

Ajs  the  uses  and  value  of  pulp  as  a  food  for  stock  are  discussed  at 
length  in  another  part  of  this  report,  it  need  only  be  mentioned  here 
as  the  most  important  by-product  of  the  beet-sugar  factor-y. 

The  molasses  is  a  by-product  of  considerable  utility,  but  not  so 
important  as  the  pulp.     Originally  it  was  an  actual  obstacle  in  the  way 
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of  the  factory,  requiring  some  expense  to  remove.  It  is  now  i^eceiv- 
ing  attention  from  various  sources  to  discover  in  what  manner  it  can 
be  most  practicall}'  and  profitably  utilized.  In  the  older  countries 
they  use  it  as  a  raw  product  in  the  manufacture  of  vinegar,  alcohol, 
shoe  blacking,  and  fertilizer.  Different  factories  make  different  uses 
of  the  molasses.  The  most  practical  and  profitable  use  of  it  at  present 
is  in  making  alcohol.  A  chemical  company  in  Ba}^  City,  Mich.,  is 
arranging  to  handle  large  quantities  of  this  molasses  in  the  manufac- 
ture of  alcohol.  It  is  claimed  that  the  alcohol  produced  from  it  is 
superior  in  qualitj'  to  that  ordinarily  found  in  the  markets.  This 
company  is  contracting  with  several  factories  in  Michigan  and  other 
States  to  use  their  entire  output  of  molasses,  and  it  is  said  that  other 
companies  are  forming,  some  with  a  view  to  working  up  this  product 
in  the  manufacture  of  alcohol,  and  others  for  manufacturing  vinegar 
from  it. 

MKTHODS   OF   CULTIVATION. 

Improvements  in  methods  of  cultivation  and  knowledge  of  correct 
principles  of  agriculture  are  important  results  from  the  establisliment 
of  the  beet-sugar  industr}\  The  science  of  meteorology  is  probably 
founded  mainlv  on  the  results  of  actual  observations.  Certain  effect^ 
have  been  observed  to  follow  certain  phenomena.  A  long  record  of 
such  occurrences  makes  it  possible  to  establish  rules  upon  which  many 
of  the  predictions  of  the  Weather  Bureau  are  based.  The  longer  the 
period  of  observation  the  more  certain  become  its  predictions.  This 
illustrates  the  manner  in  which  we  are  accumulating  facts  with  refer- 
ence to  beet  culture.  Every  farmer  is  an  observer.  The  sugar-beet 
crop  is  practically  new,  and  the  cultivation  of  it  is  practically  one  of 
trial.  We  are  building  up  a  mass  of  definite  accurate  information  as 
a  result  of  these  trials.  We  know  that  sugar  beets  are  a  profitable 
crop  in  themselves.  We  know  that  beet-sugar  production  contributes 
l^enefits  to  agriculture.  We  are  learning  that  the  thorough  cultiva- 
tion, deep  plowing,  minute  pulverization  of  the  soil,  and  more  nearly 
complete  destruction  of  weeds  add  much  to  the  condition  of  the  soil 
itself.  Sugar-beet  culture  is  practically  garden  culture  (Pis.  I  and  II). 
A  sugar-beet  crop  responds  readil}^  to  intelligently  applied  fertilizer: 
above  all  it  meets  the  expense  of  fertilization.  A  piece  of  land  is 
brought  into  a  much  better  condition  for  all  kinds  of  crops  after  it 
has  been  used  for  a  period  in  growing  sugar  beets.  The  crop  naturally 
leads  a  farmer  to  the  habit  of  more  intense  cultivation  because  the 
results  are  so  apparent.  He  appreciates  more  the  rewards  of  laborious 
effort  intelligently  applied.  He  rotates  sugar  beets  with  other  cropet 
and  finally  brings  his  farm  to  a  high  state  of  cultivation  and  learns 
their  value  *in  comparison  with  other  crops. 
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8TJGAE-BEET  PULP  AS  AHIMAL  FOOD. 

Since  earl}^  attempts  in  agriculture  during  the  first  settlement  of 
the  country'  few  things  have  occurred  of  so  much  vital  importance  to 
the  agricultural  interests  as  the  installation  of  the  beet-sugar  industry. 

The  advancement  of  modern  science  and  its  application  to  the  devel- 
opment of  the  industries  of  the  country  is  one  of  the  marked  features 
of  our  short  history.  Agriculture  was  slow  in  securing  the  benefits 
of  scientific  discoveries,  but  recently  there  has  been  a  great  general 
awakening  in  all  the  branches  of  agriculture.  It  is  attracting  the  best 
thought  of  the  chemist,  physicist,  the  manufacturer,  and  financier. 
To-dav  the  agricultural  resources  are  stronglv  and  favorablv  com- 
peting  with  all  other  branches  of  industry  for  capital  to  finance  its 
various  entei"prises.  There  is  no  question  but  that  the  scientist,  the 
financier,  and  the  press  are  in  advance  of  the  farmer  in  appreciating 
the  financial  ])enefits  of  the  sugar  industry  to  all  agricultural  interests. 

The  farmer  has  a  twofold  interest  in  the  development  of  the  beet- 
sugar  industry,  both  in  his  own  section  and  in  general  throughout  the 
United  States:  First,  it  calls  for  an  immense  amount  of  capital,  labor, 
and  raw  iiiaterials  of  many  kinds,  and  thus  creates  a  demand  for  every 
kind  of  product  that  is  grown  on  the  farm;  second,  it  supplies  the 
farmer  a  cheap  and  valuable  stock  food. 

WHAT  IS   SUGAR-BEET  PULP? 

Sugar-lieet  pulp  is  the  residuum  left  after  extiucting  the  sugar  from 
the  beet.  It  is  to  the  sugar  beet  what  oil  cake  and  oil  meal  are  to  the 
flaxseed.  It  is  a  by-product  of  the  factory,  the  same  as  brewers' 
grains  is  a  by-product  of  the  brewery,  or  gluten  feeds  of  the  starch 
factory.  The  oil  cake  and  oil  meal,  &nd  the  by-products  of  the  brew- 
ery, the  distillery,  and  the  starch  factory  all  have  a  commercial  value 
as  feeds  for  stock;  but  I  wish  to  call  attention  to  the  advantages  pos- 
sessed by  sugar-beet  pulp.  In  the  first  place,  the  breweries,  distill- 
eries, starch  factories,  and  linseed-oil  mills  are  all  located  at  manu- 
facturing centers,  and  far  distant  from  most  of  the  farmers,  and  for 
this  reason  their  by-products  are  not  generally  known  by  farmers  and 
feeders.  The  raw  material  that  these  factories  use,  such  as  flaxseed 
and  grains  of  various  kinds,  are  shipped  by  rail  from  considerable  dis- 
tances for  the  purpose  of  being  worked  up.  But  the  sugar  factory 
must  be  built  in  the  midst  of  the  area  w^hich  supplies  it  with  raw 
material;  for  this  reason  the  supply  of  pulp  is  immediately  available 
at  little  expense  to  the  farmer,  it  being  possible  in  most  instances  for 
the  farmer  to  deliver  to  the  factory  a  load  of  beets  and  take  home 
with  him  a  load  of  pulp;  or,  if  he  lives  at  some  distance  and  his  pulp 
must  be  delivered  by  the  carload  lot,  he  has  a  short  freight  haul  which 
does  not  add  very  materially  to  the  expense. 

In  1901  we  imported  from  foreign  countries  sugar  to  the  valuation 
of  $122,000,000;  the  wholesalers  paid  about  $159,000,000  for  it  after 
it  was  refined;  the  people  actually  paid  for  this  imported  sugar  when 
it  went  into  consumption  about  $196,000,000.     It  is  safe  to  say  that 
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for  imported  sugar  and  home-made  product  the  people  paid  about 
$225,000,000.  Several  countries*  in  Europe  have  developed  large 
interests  in  beet-sugar  production,  and,  partly  to  supply  the  demand 
for  sugar  in  this  country,  some  of  them  sufficient  to  furnish  at  least 
two-thirds  of  our  consumption.  In  doing  this  they  have  become  large 
producers  of  sugar-beet  pulp,  and  for  a  long  time  they  have  had  to 
give  considerable  attention  to  the  question  of  feeding  it. 

In  Germany,  France,  Austria- Hungary,  and  Russia  pulp  as  an  article 
of  commerce  is  as  staple  as  corn,  oats,  barley,  rye,  or  hay  in  this  country. 
There  is  nearly  as  much  written  about  it  in  the  agricultui'al  press  of 
those  countries  as  there  is  about  the  sugar  itself.  If  it  should  be  elimi- 
nated or  the  supply  cut  off  for  some  reason,  the  feeding  and  dairy 
interests  of  those  countries  would  l)e  seriously  affected.  If,  after  the 
farming  community  around  each  factory  has  supplied  its  needs,  there 
is  a  surplus  of  pulp,  it  is  put  through  a  drying  process  and  placed  on  the 
markets  for  general  consumption.  Pressed  pulp,  like  turnips,  mangel- 
wurzels,  rutabagas,  and  sugar  beets  themselves,  is  a  very  succulent  food, 
containing  about  85  per  cent  of  water.  After  going  through  this  drying 
process  it  comes  out  thoroughly  dry,  in  flakes,  the  water  content  being 
reduced  to  about  5  per  cent  of  the  whole.  Dried  pulp  as  a  food  is,  there- 
fore, a  great  deal  richer  in  nutritious  elements,  pound  for  pound,  than 
the  original  pressed  pulp.  This  drying  of  pulp  makes  it  possible  to 
preserve  it  for  a  long  time  and  to  ship  it  long  distances  at  a  minimum 
of  expense.  In  the  countries  mentioned  dried  pulp  is  sold  at  the  feed 
stores  the  same  as  bran  and  oil  cake  in  our  own  country,  and  almost 
every  person  owning  an  animal,  whether  living  in  the  country  or  in  a 
village  or  town,  is  a  consumer  of  pulp. 

Unfoilunately  our  people  are  not  experienced  in  the  use  of  pulp. 
As  a  result,  some  of  our  factories  are  unable  to  dispose  of  their  supply 
and  many  of  them  dispose  of  it  for  a  very  small  consideration.  Some 
factories  are  compelled  to  give  it  away  or  dump  it  out  on  some  available 
waste  spot  or  into  bayous  or  rivers,  using  any  practical  method  to  get 
it  out  of  their  way.  This  is  the  present  status  in  regard  to  disposal  of 
pulp  in  this  country.  The  time  is  coming  when  this  pulp  will  gradu- 
ally win  its  way  into  favor  and  become  one  of  the  staple  articles  of 
commerce.  The  farmers  around  our  sugar  factories  will  see  the 
opportunity  it  affords  for  rearing  animals  of  all  kinds  and  its  availa- 
bility for  supporting  creameries  and  dairies,  and  whatever  surplus 
pulp  remains  over  at  any  particular  factory  will  be  dried  and  put  on 
the  general  market. 

*  To  illustrate  how  much  knowledge  and  experience  has  to  do  with 
the  demand  for  any  article  of  public  utility  I  will  cite  the  experience 
of  the  factories  in  New  York.     The  farmer  of  this  State  had  been 

a  All  European  countries  produce  sufficient  sugar  to  meet  their  own  oonsumptioD 
,  except  England,  Portugal,  Greece,  Switzerland,  and  Turkey. 
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schooled  for  j^ears  in  intensive  agriculture.  In  competition  with  the 
Western  farmer  he  found  the  necessity  of  feeding  his  crops  and  put- 
ting on  the  market  such  products  as  meats,  poultry,  eggs,  butter,  and 
the  like.  He  was  accustomed  to  feeding  the  by-products  of  the  dis- 
tillery, the  starch  factory,  and  the  brewery,  and  when  the  sugar  fac- 
tories were  installed  he  naturally  took  to  pulp  feeding  as  a  matter  of 
com-se,  and  the  factories  in  that  State  were  able  to  dispose  of  their  pulp 
immediately  at  $1  a  ton.  A  similar  experience,  and  for  the  same 
reason,  was  had  in  Wisconsin.  In  Michigan  the  lumber  interests  had 
been  very  extensive  and  agriculture  was  in  a  somewhat  backward  state 
of  development.  The  sugar  factories  were  installed  so  rapidly  and  in 
such  numbers  that  no  profitable  disposition  could  be  made  of  the  pulp. 
It  was  sold  at  a  very  low  figure,  given  away,  or  thrown  away.  These 
Michigan  companies  have  found  that  they  will  have  to  wait  patiently 
until  the  people  of  the  State  become  better  acquainted  with  the  use 
and  benefits  of  pulp  feeding.  And  this  is  taking  place  surely  if  not 
rapidly.  Farmers  are  beginning  to  utilize  pulp,  and  the  factories  are 
able  to  dispose  of  more  at  some  price;  and  now  we  hear  on  every  hand 
of  new  feeding  and  creamery  enterprises  stimulated  by  this  useful 
article  of  food. 

I  desire  in  this  connection  to  correct  a  common  error  that  seems  to 
have  gotten  into  the  minds  of  the  people  genei*ally  who  have  no 
acquaintance  with  pulp.  Many  seem  to  think  that  beets  are  boiled  or 
ground  and  pressed  in  the  process  of  sugar  extraction.  This  is  not 
true.  The  itiw  beet  is  simply  cut  into  long,  slender,  grooved  slices. 
In  the  factorv  these  slices  are  known  as  cossettes.  The  cossettes  are 
placed  in  large  steel  airtight  cylindrical  vats  and  immersed  in  hot 
water,  which  is  under  pressure,  but  not  in  such  a  way  as  to  crush  the 
cossettes.  Fourteen  applications  of  hot  water  are  made  in  this  way 
to  the  same  lot  of  cossettes,  and  in  this  manner  the  sugar  is  dissolved 
out  of  the  beets  and  eaiTied  off  in  the  water  when  it  is  drawn  off. 
This  watery  solution  of  sugar  and  the  salts  extracted  from  the  beets 
is  evaporated  in  the  sugar  factory,  and  the  cossettes  themselves  come 
out  practically  in  the  same  form  they  went  in.  They  are  conducted 
out  by  carriers,  put  under  a  certain  amount  of  pressure,  and  are  then 
ready  to  be  placed  in  the  pulp  silo  or  to  be  taken  away  for  feeding. 
Where  pressure  is  appMed,  as  just  indicated,  the  product  is  known  as 
pressed  pulp.  If  not  pressed  the  pulp  will  retain  a  higher  percentage 
of  water. 

SUGAR  BEETS,  BEET  LEAVES,  AND  BEET  PULP  COMPARED  FOR  FEEDING 

QUALITIES. 

Sugar  beets  are  extensively  grown  in  all  European  countries,  along 
with  other  root  crops  for  feeding  purposes.  The  experiment  stations 
throughout  the  United  States  have  given  considerable  attention  to  the 
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growing  of  this  crop  strictly  for  stock  food.  The  Iowa  State  Expert 
ment  Station,  located  at  Ames,  found  that  from  25  to  28  tons  of  sugar 
beets  per  acre  could  be  grown,  and  even  more  in  some  instances.  The 
beets  were  also  found  to  be  a  very  desirable  ptock  food.  It  does  not 
require  nearly  so  much  labor  and  expense  to  grow  an  acre  of  beets  for 
stock  as  it  does  to  gi*ow  an  acre  of  beets  intended  for  the  sugar  factory. 
In  order  to  grow  beets  for  factory  purposes  certain  results  must  be 
obtained  in  the  constituent  elements  of  the  beets.  In  the  first  place, 
they  must  be  high  in  sugar  and  low  in  certain  salts,  known  as  impu- 
rities. Everything  depends  upon  the  quality  and  purity  of  the  beets 
so  far  as  their  usefulness  to  the  sugar  manufacturer  is  concerned. 

These  qualities  are  not  required  in  the  case  of  the  larger  or  stock 
beets.  It  is  found  that  sugar  beets  must  be  held  down  to  a  certain 
maximum  in  weight  in  order  to  get  the  quality  and  purity.  This  is 
not  true  of  the  stock  beets;  hence,  the  farmer  can  produce  considera- 
bly higher  tonnage  when  growing  simply  for  stock.  Sugar  beets  are 
a  profitable  crop  to  raise  for  feeding  along  with  grains  and  other 
stronger  foods.  By  experience  any  farmer  realizes  at  once  the  value, 
quality,  and  cheapness  of  sugar  beets  grown  for  stock.  I  have  con- 
stantly urged  this  point  throughout  my  reports  on  progress  of  the 
beet-sugar  industry.  The  farmer  not  only  realizes  the  advantages  of 
raising  a  crop  of  beets,  but  he  also  becomes  more  familiar  with  the 
habits  of  the  plant  and  the  general  nature  of  the  crop  itself.  I  have 
urged  that  a  general  production  of  sugar  beets  for  stock  purposes 
would  be  beneficial  to  any  community,  and  where  a  factory  is  liable  to 
be  established  such  production  tends  to  educate  the  community  in 
regard  to  the  germination,  cultivation,  and  harvesting  of  the  crop. 
In  such  case  the  factory  is  not  required  to  l)egin,  as  is  usual,  with 
everybody  in  ignorance  of  the  requirements. 

I  wish  to  insist  on  the  desirability  of  raising  sugar  beets  for  stock 
food  under  any  circumstances,  but  of  course  there  is  less  necessity  for 
growing  sugar  beets  for  stock  in  a  locality  where  a  sugar  factory  is  in 
operation.  Sugar  beets  and  sugar-beet  pulp  have  about  the  same 
value,  ton  for  ton,  for  feeding  purposes.  The  farmer  who  takes  a  ton 
of  beets  to  the  factory  and  brings  back  a  ton  of  pulp  has  really  brought 
back  about  as  much  feeding  value  as  was  in  the  beets  he  delivered;  and, 
while  he  obtains  only  one  half  as  many  tons  of  pulp  a«  he  delivers  tons  of 
beets  to  the  factory,  it  only  costs  him  about  one-fifth  to  one-third  of 
what  it  would  cost  to  grow  the  beets  producing  the  pulp.  When  he 
delivers  beets  to  the  factory  and  takes  home  the  pulp,  he  has  left  most 
of  the  sugar  and  considerable  of  the  water  and  salts  which  the  beets 
contained  at  the  factor}',  the  bulk  of  the  original  elements  making  up 
the  feeding  qualities  of  the  beets  being  still  in  the  pulp.  Sugar  is 
not  to  be  classed  as  one  of  the  valuable  feeding  qualities  of  the  beet 
Sugar  is  made  up  of  oxygen,  hydrogen,  and  carbon,  or,  as  a  famous 
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chemist  used  to  express  it,  '^Tbe  sugar  in  the  beet  is  composed  of  air, 
sunshine,  and  water."  Practically  the  sugar  in  the  beet  comes  from 
the  air,  while  the  main  feeding  qualities  of  the  beet  come  from  the 
soil.  Thus  the  farmer  can  readily  see  that,  if  there  is  a  sugar  factory 
where  he  can  get  pulp,  it  is  much  cheaper  and  better  in  every  way  to 
procure  pulp  than  to  grow  sugar  beets  for  feeding  purposes.  He  can 
grow  beets  and  sell  the  sugar  out  of  them  to  the  factory,  and  still  have 
left  the  greater  part  of  the  feeding  qualities  of  the  original  beets  at 
a  comparatively  small  cost.  This,  then,  should  be  the  rule:  The 
fanner  who  is  not  near  a  sugar  factory  should  grow  sugar  beets  for 
stock  food,  because  they  are  a  cheap,  valuable,  and  healthful  food  for 
animals;  the  farmer  who  lives  in  the  locality  of  a  sugar  factory  should 
grow  beets  for  the  factory,  and  use  the  pulp  from  the  factory  for 
feeding  purposes. 

Beet  leaves  are  also  used  extensively  for  stock  food  in  European 
countries  and  in  sections  of  this  country  where  we  have  beet-sugar 
factories.  It  is  probable  that  beet  leaves  make  a  better  food  than 
either  sugar  beets  or  beet  pulp.  In  harvesting  the  beets  the  leaves 
with  a  part  of  the  crown  are  clipped  off  by  a  stroke  of  the  knife  and 
allowed  to  fall  in  piles  or  windrows  in  the  fields,  where  they  are  cured 
by  the  action  of  the  air  and  sun,  the  same  as  hay.  They  are  then 
hauled  out  and  fed  or  put  up  in  mows  like  hay.  In  European  coun- 
tries they  are  especially  prepared  by  a  process  known  as  drying, 
the  same  as  with  pulp,  which  is  accomplished  in  kilns,  and  the  dried 
leaves  are  sold  in  the  markets  for  stock  food.  I  have  conversed  with 
a  great  many  farmers  and  scientists  on  this  subject  of  using  the  leaves 
for  feeding  purposes,  and,  while  nothing  can  be  said  other  than  favor- 
able as  to  the  quality  of  beet  leaves  for  stock  food,  whether  cured  like 
hay  or  dried  and  put  on  the  market,  yet  it  is  an  open  question  whether 
or  not  they  should  be  so  used.  In  performing  their  function  in  the 
growth  of  the  beet  they  store  up  considerable  valuable  fertilizer,  and 
if  left  on  the  ground  increase  the  humus  and  contribute  materially  to 
the  fertility  of  the  soil.  It  is  clear  that  if  the  leaves  are  taken  off  the 
ground  its  fertility  must  be  kept  up  to  an  equal  extent  by  using  some 
thing  else  to  supply  the  deficiency.  This  entails  expense  and  labor. 
It  is  simply  a  question  of  whether  the  leaves  will  accomplish  more  for 
feeding  or  for  fertility.  The  consensus  of  opinion  among  the  people 
I  have  consulted  on  the  subject  appears  to  be  that  it  is  better  to  let  the 
leaves  remain  on  the  ground  until  such  time  as  all  barnyard  fertilizers 
are  utilized. 

I  presume  it  has  occurred  to  the  practical  farmer  in  reading  this 
discussion  that  the  growing  of  sugar  beets  for  whatever  purpose  stim- 
ulates an  increase  of  animals  on  his  farm,  and  offers  him  an  opportu- 
nity to  keep  up  the  fertility  of  his  soil.  It  is  a  common  observation 
in  many  places  throughout  the  United  States  that  much  of  the  farming 
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is  accomplished  without  the  proper  balance  between  the  animal  and 
the  crop  side.  For  instance,  take  the  small-grain  sections.  We  are 
always  confronted  with  the  idea  that  we  can  not  go  on  forever  remov- 
ing these  crops  from  the  fields,  leaving  practically  nothing  to  restore 
the  fertility  of  the  soil.  The  farmers  in  such  sections  do  not  keep 
sufficient  stock  to  furnish  enough  barnyard  manure  to  keep  up  the 
fertility  of  the  soil.  Sugar  beets,  whether  raised  for  stock  or  for  the 
factory,  improve  the  conditions.  They  enable  the  farmer  to  grow  grain 
and  at  the  same  time  encourage  him  to  support  a  large  number  of  ani- 
mals, which  in  turn  are  giving  him  back  in  barnyard  manure  the  ele- 
ments of  soil  fertility.  He  raises  a  crop  and  sells  the  sugar  to  the 
factory,  feeds  the  nutritive  portion  of  his  crop  to  his  stock,  sells  his 
stock  at  a  profit,  and  returns  to  his  land  in  the  manure  the  fertility 
taken  f  x'om  the  soil  by  the  crop. 

KINDS  OF  PULP. 

In  connection  with  pulp  feeding,  it  is  necessary  to  discuss  the  kinds  of 
pulp.  We  have  fresh  (unpressed)  pulp,  pressed  pulp,  siloed  pulp,  and 
mechanically  dried  pulp.  Fresh  pulp  is  that  directly  from  the  diffu- 
sion battery,  containing  from  90  to  94  per  cent  of  water.  Pressed  pulp 
is  that  which  has  been  run  through  a  press  which  removes  a  portion 
of  the  moisture;  it  contains  from  85  to  90  per  cent  of  water.  Siloed 
pulp,  or  old  pulp,  is  that  which  has  been  held  over  and  in  which  certain 
changes  have  taken  place;  that  is  to  say,  it  has  soured,  and  corresponds 
somewhat  to  ensilage.  Dried  pulp  is  produced  by  taking  the  pressed 
pulp  and  running  it  into  kilns  or  cylinders,  where  it  is  subjected  to  a 
high  degree  of  heat  while  being  constantly  agitated.  It  comes  out  in 
a  very  flaky  dry  state,  containing  only  about  5  per  cent  of  water. 

The  question  naturally  arises,  What  kind  of  pulp  is  the  be^t  to  feed? 
This  is  entirely  dependent  upon  circumstances.  If  you  are  a  farmer 
in  the  vicinity  of  a  sugar  factory,  in  all  cases  and  by  all  means  use  the 
pressed  pulp.  If  you  are  a  farmer  at  a  distance  from  the  factory  or 
living  in  a  village  or  city,  the  best  kind  of  pulp  for  you  to  use  is  the 
dried  product.  I  shall  aim  to  show  further  along  that  there  are  cer- 
tain mechanical  reasons  why  the  pressed  pulp  is  best  under  the  same 
conditions  and  advantages  for  using  either.  A  person  living  at  a 
distance  from  the  factory  can  not  afford  to  pay  for  the  transportation 
of  so  much  water  as  is  contained  in  pulp  fresh  from  the  factory. 

The  fresh  pulp  and  the  fresh  pressed  pulp  are  very  much  alike  in 
composition,  the  main  difference  being  that  the  pressed  pulp  contains 
from  5  to  10  per  cent  less  water.  Both  have  the  advantage  of  succu- 
lency,  but  it  has  been  found  by  experience  that  the  fresh  pulp  is  too 
moist.  As  the  pressed  pulp  contains  less  water,  it  is  correspondingly 
more  valuable  as  food  for  stock.  Pressed  pulp  is  therefore  to  be  pre- 
ferred and  most  factories  are  prepared  to  furnish  it. 
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Some  factories  being  unable  to  dispose  of  the  pulp,  have  to  resort  to 
the  cheapest  method  of  getting  it  out  of  the  way.  In  such  instances 
it  is  often  floated  out  with  water  to  the  place  of  its  destination  and  not 
required  to  pass  through  the  presses  at  all.  Other  factories  convey 
the  pulp  directly  from  the  diffusion  batteries  to  the  cars  or  other 
receptacles,  not  pressing  it,  but  allowing  it  to  drain.  Such  pulp  con- 
tains considerably  more  water  than  that  passing  through  the  presses. 

If  fresh  pulp  contains  90  per  cent  of  water  (which  is  the  minimum), 
a  ton  of  it  will  contain  200  pounds  of  dry  matter.  If  ordinary  pressed 
pulp  contains  85  per  cent  of  water,  a  ton  of  it  will  contain  300  pounds 
of  dry  matter.  In  Germany  they  are  able  to  apply  a  pressure  that 
furnishes  a  pressed  pulp  containing  only  80  per  cent  of  water;  such 
pulp  would  furnish  400  pounds  of  dry  matter  per  ton.  It  is  evident 
that  the  farmer  should  prefer  to  buy  pressed  pulp.  In  Germany  where 
the  factories  are  able  to  dispose  of  their  dried  pulp  they  receive  for 
the  same  $1  per  hundredweight,  or  $22.40  per  ton.  It  is  apparent  that 
the  value  of  this  dried  pulp  is  due  to  the  very  large  proportion  of  dry 
matter  it  contains.  Such  pulp  is  preferable  on  account  of  its  condensed 
form  for  shipment  to  a  distance,  and  this  widens  its  market.  It  is 
valuable  to  the  extent  of  the  nutriment  it  contains,  but  loses  some  of 
the  advantage  possessed  by  the  fresh  pulp  in  its  mechanical  and  sani- 
tary effects. 

BENEFITS  OF   FEEDING  PULP. 

The  feeding  industry  of  the  United  States  has  grown  up,  like  many 
other  things,  on  the  principle  of  giving  the  most  attention  to  quantity 
rather  than  quality,  trying  to  accomplish  the  most  with  the  least  effort. 
In  coming  in  competition  with  foreign-fed  meats,  such  as  mutton  and 
beef,  especially  from  England  and  Scotland,  our  feeders  realize  that 
in  order  to  place  the  American  meats,  butter,  and  cheese  on  the  tables 
of  the  foreigners,  they  must  not  only  produce  quantity  at  low  cost,  but 
must  also  produce  quality.  It  was  the  discoveiy  of  this  fact  that  led 
our  intelligent  successful  feeders  to  investigate  the  cause  contributing 
the  fine  quality  and  flavor  of  the  English  and  Scotch  beef  and  mutton. 
We  were  capable  pi-actically  of  supplying  the  needs  of  the  world  with 
meats,  but,  though  there  were  exceptions,  feeders  as  a  class  had  not 
reached  that  high  degree  of  excellence  in  quality  and  flavor  obtained 
in  those  countries. 

In  meat  production  it  was  found  that  England  and  Scotland  fed, 
along  with  their  dry  forage  and  grain,  considerable  succulent  feed, 
such  as  turnips,  mangel-wurzels,  sugar  beets,  and  rape.  This  induced 
the  agricultural  experiment  stations  throughout  the  United  States  to 
begin  series  of  feeding  experiments,  using  rations  composed  of  ordi- 
nary dry  feeds  and  succulent  matter.     They  have  published  to  the 


44  l'R(K4RESS    OB'    BEET-SUGAR   INDUSTRY,   1902. 

world  the  results  obtained,  with  the  effect  of  greatly  modifying  our 
whole  system  of  feeding  for  meat  production.  A  food  ration  is  recom- 
mended containing  a  good  supply  of  these  succulent  feeds  as  absolutely 
necessary  to  a  high  degree  of  excellency  in  a  steak,  chop,  or  roast 
We  are  able  tx)  supply  even  the  English  not  only  large  quantities  of 
meat,  but  large  quantities  of  the  best  meat,  competing  w^ith  her 
choicest  production.  We  are  able  to  compete  with  the  best  meat- 
producing  districts  of  England  and  Scotland  by  feeding  rape,  sugar 
beets,  mangel- wurzels,  and  other  succulent  crops  with  our  concen- 
trated feeds,  our  cereals,  and  diy  forage. 

Sugar  beets  and  pulp  offer  to  every  feeder  of  sheep,  cattle,  horses, 
hogs,  or  milch  cows  a  useful  succulent  feed  for  stock  rations  producing 
this  high  quality  of  animal  product,  as  has  been  shown  through  these 
tests. 

I  have  tried  to  set  forth  clearly  and  distinctly  the  results  to  be  accom- 
plished in  feeding  pressed  pulp.  The  question  naturally  arises,  ^'Are 
these  results  obtained  on  account  of  the  nutritious  qualities  of  the 
pulp  alone?"  1  will  have  to  answer,  "No.  Sugar-beet  pulp  is  not 
valuable  solely  on  account  of  the  nutrients  it  Contains,  though  in  this 
respect  it  is  directly  comparable  with  coarse  fodders.  The  animal 
could  not  be  fattened  on  pulp  alone;  indeed,  it  is  doubtful  whether 
it  could  be  successfully  reared  or  sustained  for  a  considei-able  length 
of  time.  It  is  found  that  the  benefits  of  pulp  feeding  j'esult  largely 
from  its  mechanical  and  sanitarv  effects."  Our  feeds  have  consisted 
largely  of  the  cereals  and  dry  forage;  the  addition  of  this  pulp  to 
the  ration  appears  to  aid  materially  the  digestion  of  the  other  foods. 
I  have  often  asked  men  who  are  extensive  feeders  of  pulp,  "  What  is 
the  comparative  commercial  value  of  pulp?"  I  have  always  been 
informed  in  reply  to  this  question  that  ''no  chemical  analysis  can  give 
the  value  of  sugjir-beet  pulp.  Its  value  does  not  result  so  much  from 
its  nutritive  qualities  as  from  its  aid  to  digestion  and  the  general 
healthful  tone  which  it  gives  the  animal  itself.  We  practicallx*  feed  as 
much  of  grains  and  other  forage  in  a  ration  as  we  would  without  pulp; 
gains  are  not  accomplished  on  the  saving  of  grain  in  a  daily  ration,  but 
tho\'  are  accomplished  in  the  mpidity  with  which  the  animal  takes  on 
flesh  and  gains  in  weight,  cutting  down  the  total  requirement." 

Mr.  John  Remers,  of  Grand  Island,  Nebr.,  who  has  been  a  large 
feeder  of  steers  for  years,  puts  it  this  way:  ''I  feed  about  as  much 
grain  and  hay  with  the  pulp  ration  as  1  did  without,  but  I  put  them  on 
the  market  in  three-fourths  of  the  time."  He  called  my  attention,  in 
walking  through  his  feed  yards,  to  the  entire  absence  of  grain  and 
other  feed  in  the  droppings  in  the  barnyard,  showing  that  the  animals 
were  completely  digesting  what  was  fed.  I  give  it  as  the  general  ver- 
dict of  feeders  that  the  benefits  of  pulp  result  from  the  more  nearly 
complete  digestion  and  iissimilation  of  the  nutrients  in  the  ration;  and 
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that  the  superior  quality  of  the  meat  itself  comes  through  the  health- 
ful tone  of  the  organs  of  the  animal,  which  are  able  to  perform  their 
work  evenly  and  perfectly,  and  therefore  produce  superior  meat 

HOW   TO   FEED  PULP. 

It  is  found  that  in  fattening  any  kind  of  an  animal  where  pulp  enters 
into  the  ration,  a  full  supply  of  pulp  should  not  be  furnished  immedi- 
ately; the  animal  must  be  allowed  to  adjust  itself  to  the  new  food. 
The  best  practice  in  all  cases  of  fattening  is  to  begin  on  a  small  amount 
of  pulp,  say  40  pounds  per  day  for  a  steer,  and  gradually  work  up  to 
80  pounds  per  day,  and  then  gradually  work  down  again  to  40,  giving 
the  animal  a  chance  to  ''finish"  or  to  harden  in  flesh.  Milch  cows 
may  be  gradually  worked  up  from  20  to  40  or  50  pounds  per  day,  and 
this  amount  kept  regularly  in  their  diet.  Fattening  lambs  or  sheep 
are  put  on  from  1  to  2  pounds  and  gradually  worked  up  to  7  or  8, 
gradually  diminishing  to  the  minimum  with  the  "finish."  Mr.  Remers 
claims  that  he  can  put  all  kinds  of  stock  on  their  full  feed  with  pulp 
quicker  and  that  they  will  eat  damaged  roughness  better  with  pulp 
than  in  any  other  way.  The  tendency,  of  pulp  is  to  act  as  a  laxative; 
it  is  lacking  in  ash  and  has  a  large  quantity  of  water,  so  that  the 
digestive  apparatus  of  the  animal  must  be  allowed  to  adjust  itself  to 
the  new  food. 

Mr.  Allen,  secretary  of  the  Standard  Cattle  Company,  probably  one 
of  the  largest  cattle  and  sheep-feeding  concerns  in  the  country,  has  had 
considerable  experience  in  feeding  pressed  pulp.  Near  his  feed  yards 
is  a  large  beet-sugar  factory,  capable  of  working  up  500' tons  of  beets 
per  day,  and  producing  about  250  tons  of  pulp.  He  fed  last  year 
about  33^000  head  of  sheep.  I  examined  the  flock  at  the  time  he  pur- 
chased them,  in  company  with  one  of  the  best  sheep  experts  in  the 
United  States,  who  pronounced  them  an  ordinary  flock.  They  were 
given  the  regular  ration  of  grain  and  hay,  and  in  addition  pulp. 
When  they  were  sold  he* topped  the  market  with  this  bunch,  or  the 
most  of  them.  This  indicates  that  it  is  possible  to  take  an  ordinary 
flock  of  sheep  and  make  out  of  them  the  best  marketable  meat,  a 
product  that  would  compete  with  the  English  mutton.  Mr.  Allen 
fed  a  large  bunch  of  sheep  the  year  before,  and  in  this  connection  I 
quote  his  feeder  as  to  how  and  what  he  fed  them: 

The  pulp  is  the  usual  diffusion  pulp,  loaded  when  fresh  onto  the  cars  at  the  factory 
and  used  immediately. 

The  surplus  pulp  produced  by  the  factory  over  what  we  could  use  was  unloaded 
from  the  cars  at  convenient  points  on  the  railroad  into  large  piles  alongside  the  track 
and  thus  left  until  used.  About  10  to  12  inches  of  the  outside  of  the  pile  decayed 
and  formed  a  dense  mass  which  made  a  silo  for  the  remainder,  keeping  it  in  very 
Kood  condition.  We  are  now  using  pulp  that  has  been  kept  in  this  way  for  about 
two  months,  and  it  is  all  right. 

The  pulp  is  fed  in  troughs  similar  to  the  troughs  ordinarily  used  in  sheep  feeding, 
but  somewhat  deeper,  so  as  to  hold  the  amount  of  pulp  necessary.    The  pulp  is  first 
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scattered  in  the  troughs  and  the  grain  scattered  on  top  of  it;  afterwards  they  are 
mixed  thoroughly.    The  sheep  are  fed  twice  daily. 

We  commenced  feeding  pulp  by  giving  1  pound  per  head  per  day  and  mixing  this 
with  a  grain  ration  which  at  that  time  amounted  to  0.9  pound  for  lambs  and  1.1 
pounds  for  sheep.  We  gradually  increased  the  pulp  ration  until  it  reached  between 
9  and  10  pounds  per  head  per  day  for  sheep,  and  between  7  and  8  pounds  per  head 
for  lambs,  which  was  about  all  they  would  eat. 

As  to  the  value  of  pulp  as  compared  with  other  feed,  I  have  no  accurate  data.  I 
think  it  requires  less  time  to  fatten  and  consequently  less  grain.  In  this  way  on  a 
full  ration,  such  as  would  be  used  without  pulp,  I  believe  sheep  will  fatten  in  con- 
siderably le^  time,  which  will  result  in  a  decrease  in  the  amount  of  grain  used,  and 
I  also  think  that  a  heavy  grain  ration  can  be  fed  with  greater  safety  when  using  pulp. 

We  have  not  experimented.  On  December  12,  1899,  we  put  somewhat  over 
16,000  sheep  into  our  barns  and  fed  them  on  a  ration  of  ensilage  and  grain  with 
plenty  of  hay  until  the  factory  provided  us  with  pulp,  which  was  about  the  10th  of 
January.  We  then  commenced  UFing  the  pulp  as  herein  stated  and  have  had  very 
satisfactory  results. 

In  feeding  pulp  a  liberal  supply  of  salt  should  be  used,  as  the 
results  are  always  shown  to  be  beneficial. 

SCIENTIFIC   EXPERIMENTS  IN   PULP  FEEDING. 

In  seeking  for  actual  facts  as  to  the  feeding  value  of  any  particular 
article  entering  into  the  food  I'ation  of  stock,  especially  if  it  be  a  new 
and  untried  one,  we  naturally  turn  to  the  State  experhnent  stations 
for  their  conclusions.  These  stations  are  the  high  court  of  appeal  on 
all  mooted  questions  in  agriculture.  Thej'^  are  undoubtedly  one  of  the 
most  l^eneficent  of  all  the  helpful  things  the  National  Government  has 
devised  to  foster  and  develop  agriculture  in  this  country.  I  will  pre- 
sent the  results  of  work  done  by  the  experiment  stations  of  three 
States — Colorado,  Michigan,  and  New  York.  Colorado  and  Michigan 
have  developed  considerable  interest  in  beet  sugar  and  at  the  same 
time  are  beginning  a  healthful  improvement  of  their  stock  interests. 
New  York  is  becoming  interested  in  a  less  degree  in  sugar  production 
from  beets,  but  the  State  has  a  great  interest  in  stock  feeding  and 
dairying. 

EXPERIMENTS  IN   MICHIGAN. « 

I  will  first  consider  the  results  of  work  at  the  experiment  station  in 
Michigan,  under  the  directorship  of  Prof.  Clinton  D.  Smith.  He 
recently  concluded  two  experiments  in  feeding  pulp,  in  which  the 
objects  of  the  feeding  were  for  different  puiposes.  Below  I  sum- 
marize his  report  on  the  same: 

The  first  was  an  experiment  conducted  on  the  farm  of  the  Hon.  A. 
W.  Wright,  near  Alma,  Mich.  He  had  several  hundred  head  of  steers, 
thin  in  flesh;  he  had  plenty  of  cheap  pasture  for  grazing  in  the 
summer;  his  object  was  to  carry  the  cattle  through  with  as  little  out- 
la}^  as  possible  until  his  pasture  was  available;  he  had  plenty  of  other 
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feed,  but  it  was  not  of  the  best  quality;  he  had  barns  and  sheds  and 
furnished  all  the  feed  necessary  for  the  experiment,  which  was  con- 
ducted under  the  direction  of  the  State  experiment  station.  The 
steers  used  in  the  experiments  were  divided  into  two  lots  as  much 
alike  as  possible.  The  first  lot  was  fed  a  daily  ration  made  up  as 
follows:  Pulp,  55  pounds;  mixed  hay,  8.5  pounds;  shredded  corn 
stover,  4  pounds;  ground  grain,  2.4  pounds.  The  daily  ration  of  the 
second  lot  was:  Mixed  hay,  11.5  pounds;  shredded  corn  stover,  8 
pounds;  grain,  11.5  pounds.  It  will  be  noticed  that  the  second  lot 
was  fed  only  grain  and  ordinary  forage,  while  the  first  lot  was  fed  the 
same  and  in  addition  sugar-beet  pulp.  The  results  were  as  follows: 
The  lot  of  steers  receiving  pulp  in  their  daily  ration  made  an  average 
daily  gain  of  1.42  pounds.  The  lot  receiving  no  pulp  made  an  aver- 
age daily  gain  of  0.684  pound.  Director  Smith  in  his  report  on  this 
experiment  says: 

Comparing  the  amount  of  food  consumed  by  each  pen  to  produce  the  net  pounds 
gained  and  computing;  from  this  data  the  value  of  a  ton  of  pulp  as  an  additional  suc- 
calent  fodder,  the  tests  show  that  under  the  conditions  existing  a  ton  of  pulp  fed 
with  other  factors  in  the  ration  took  the  place  of  421.5  pounds  of  com  stover,  274 
pounds  of  mixed  hay,  and  68. S  pounds  of  grain. 

He  calls  attention  to  the  fact  that  the  grain  and  forage  fed  to  these 
two  lots  of  cattle  were  not  of  the  best  quality,  and,  while  the  pulp- 
fed  steers  made  remarkable  gains  over  the  others,  it  must  not  be  taken 
as  absolutely  proven  that  this  would  have  happened  had  the  food  ration 
of  the  second  lot  been  of  the  best  quality.  He  also  calls  attention  to 
the  rule  of  scientific  experimenters  that  the  result  of  no  single  experi- 
ment must  be  taken  as  establishing  definite  facts;  such  experiments 
should  be  repeated  before  accepting  the  results  as  conclusive. 

The  station  conducted  a  second  feeding  experiment  on  the  farm  of 
the  Hon.  A.  M.  Todd,  of  western  Michigan,  who  had  a  large  number 
of  steers  in  poor  condition.  It  was  the  purpose  of  this  experiment  to 
fatten  as  nipidly  as  possible.  The  station  supervised  the  feeding  in 
this  instance  as  in  the  other.  The  steers  entering  into  the  experiment 
were  divided  into  two  lots  as  nearly  equal  as  possible.  The  first  lot 
received  a  poor  quality  of  mixed  hay  and  in  addition  wheat  bran,  oats, 
and  corn  meal.  The  second  lot  received  the  same  ration  and  in  addi- 
tion beet  pulp.  The  results  of  the  experiment  were  as  follows:  The 
first  lot  receiving  no  pulp  made  a  daily  gain  of  1.84  pounds.  The  sec- 
ond lot,  to  which  pulp  was  fed,  made  a  daily  gain  of  2.25  pounds.  In 
order  to  establish  a  ratio  of  comparative  values  between  pulp  and  the 
other  items  of  food  which  entered  into  the  ration  used,  I  give  below 
the  results  as  determined  by  Director  Smith: 

Making  the  computations  afi  before  to  find  the  estimated  value  of  a  ton  of  pulp, 
we  find  that  under  the  existing  conditions  at  Pearl  (Todd's  farm)  a  ton  of  pulp  took 
the  place  of  244  pounds  of  mixed  hay,  32.6  pounds  of  wheat  bran,  296  pounds  of 
com  meal,  and  27.2  pounds  of  oats. 
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A  third  experiment  was  conducted  also  on  the  farm  of  Mr.  Todd,  in 
which  two  lots  of  steers  were  fed  the  same  kind  and  amount  of  dnr 
feed  for  six  weeks.  To  the  ration  of  the  one  lot  pulp  was  added. 
The  feeding  of  13,775  pounds  of  pulp  gave  an  aggregate  increase  gain 
to  the  steers  so  fed  of  280  pounds.  Counting  the  beef  worth  5  cents 
per  pound,  it  gave  the  pulp  the  value  of  $2.03  per  ton. 

EXPERIMENTS   IN   CX)LORAIK).0 

This  State  has  become  intensely  interested  in  beet-sugar  produc- 
tion, and  is  also  building  up  considerable  interest  in  lamb  and  geneild 
stock  production.  The  experiment  station  located  at  Fort  Collins, 
under  the  directorship  of  Prof.  L.  G.  Carpenter,  has  been  conducting 
feeding  experiments  with  sugar-beet  pulp.  Without  going  into  the 
details  of  the  experiments  themselves,  I  give  some  of  the  results 
obtained  asset  forth  in  the  report  of  the  director.  It  was  demon- 
strated that  sugar  beets  and  sugar-beet  pulp  were  equally  valuable  for 
feeding  pigs.  Pulp  may  be  very  profitably  fed  to  growing  pigs  in 
connection  with  the  grain  ration.  The  value  of  the  pulp,  measured  by 
the  results  of  the  experiments,  indicates  that  pulp  costing  $1.50  per 
ton  may  be  fed  to  good  profit.  Satisfactory  results  were  secured  when 
pulp  was  fed  in  combination  with  grain.  Pulp  served  the  same  pur- 
pose in  a  hog  ration  as  did  sugar  beets  and  at  less  expense.  It  is  not 
advisable  to  feed  more  than  2  pounds  of  pulp  in  weight.  The 
experiments  indicate  that  hogs  derive  some  nutrition  from  beets  or 
pulp,  but  the  principal  use  seems  to  be  mechanical.  Beet  pulp  is  a 
valuable  roughage  for  lambs  fed  with  alfalfa;  pulp-fed  mutton  has 
good  flavor.  Pulp  fed  with  alfalfa  made  gains  at  the  least  cost  per 
pound  and  gave  the  largest  profit.  The  second  best  profit  was  from 
Iambs  which  were  fed  with  spelt  and  alfalfa.  The  third  best  combi- 
nation was  beets  and  alfalfa  with  a  ration  of  grain,  gradually  decreas- 
ing the  amount  of  beets  in  the  ration  toward  the  end  of  the  feeding 
period.  Pulp  should  be  gi'aduallj'^  diminished  during  the  finishing 
period.     Sugar  beets  were  not  as  valuable  as  pulp  for  lambs. 

EXPERIMENTS   IN   NEW   YORK.* 

The  experiment  station  at  Cornell,  N.  Y.,  conducted  an  experiment 
in  order  to  ascertain  the  nutritive  value  of  the  dry  matter  in  pulp  in 
comparison  with  the  dry  matter  in  corn  silage.  It  was  found  that  they 
were  equal.  To  furnish  the  same  amount  of  dry  matter  it  took  twice 
the  quantity  of  pulp  as  of  the  silage. 

While  it  must  be  conceded  that  we  should  not  base  positive  conclu- 
sions on  a  single  sot  of  experiments,  here  are  several  sets  of  experi- 
ments, conducted  at  different  experiment  stations,  all  giving  strong 
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evidence  on  the  one  point,  namely,  that  sugar-beet  pulp  is  a  desirable, 
cheap,  and  valuable  food  for  stock  of  ail  kinds. 

nfM.UENOE  OP  PULP  FEEDING  ON  LIVE   STOCK  AND  DAIRY  INDUSTRIES. 

I  presume  it  is  patent  to  the  reader  of  this  article  on  pulp,  in  the 
light  of  the  experience  of  European  countries  and  the  tendency  shown 
in  our  own  limited  development  of  the  industry,  that  pulp  feeding  will 
have  a  remarkably  stimulating  influence  on  the  agricultural  interests 
generally.  In  the  States  of  the  Rocky  Mountain  region  and  the  Pacific 
coasts  live-stock  industries  have  been  greatly  stimulated  by  the  pro- 
duction of  alfalfa  and  the  use  of  sugar-beet  pulp  from  the  sugar  facto- 
ries of  these  States.  In  all  these  States  where  the  beet-sugar  industry 
has  taken  hold,  active  development  of  the  dairy  industry  may  be 
observed.  Colorado,  Utah,  and  California  will  soon  be  contributing 
to  the  general  consumption  considerable  dairy  products,  in  addition  to 
supplying  their  own  demands.  Wisconsin  is  already  one  of  the  lead- 
ing dairy  States  of  the  Union.  There  is  a  sugar  factory  in  that  State 
at  Menominee  Falls,  and  a  prospect  for  three  or  four  being  in  opera- 
tion in  other  parts  of  the  State  in  1903,  while  at  a  dozen  other  places 
active  steps  are  being  taken  for  the  installation  of  factories  no  later 
than  1904.  The  large  dairy  interests  of  Wisconsin  will  find  in  these 
sugar  factories  their  strongest  allies  in  producing  the  best  and  cheapest 
product.  In  Michigan  we  have  the  reverse  of  these  conditions.  This 
State  has  a  large  number  of  sugar  factories  already  in  operation  and 
is  beginning  to  establish  dairy  interests  which  should  grow  i^apidly 
under  the  stimulus  of  the  sugar  factory  by-product. 

PRESENT  PULP  POSSIBILITIES. 

In  pursuance  of  the  claims  made  for  pulp  as  a  food  for  animals,  I 
will  introduce  an  estimate  of  the  pulp  product  *  of  the  United  States 
and  the  number  of  animals  which  might  be  fed  thereon.  In  this  esti- 
mate I  shall  use  the  three  States  having  the  largest  interest  in  the 
manufacture  of  sugar  from  beets,  and  close  with  the  total  production 
of  pulp  in  the  United  States.  I  shall  use  as  factors  in  this  estimate 
the  combined  daily  capacity  of  the  factories  now  in  existence,  the 
average  length  of  campaign  (eighty -eight  days)  which  the  factories 
operated  through  the  United  States  in  1901,  the  pulp  to  be  fed  in  a 
balanced  ration  along  with  other  feeds,  50  pounds  of  pulp  to  be  fed 
daily  to  each  milch  cow  during  the  entire  year,  an  average  of  50 

^The  figures  given  in  thia  estimate  are  much  higher  than  the  actual  production, 
owing  to  the  fact  that  scarcely  any  of  the  factories  have  ever  been  able  to  work  to 
their  full  capacity  because  of  short  supplies  of  beets.  The  quantity  of  beets  actually 
worked  by  all  the  factories  in  1901  was  1,685,6S8  tons,  being  about  half  the  present 
estimate. 
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pounds  of  pulp  daily  to  each  steer  during  the  fattening  season  of  six 
months,  and  an  average  of  6  pounds  to  each  sheep  or  lamb  during  the 
fattening  season. 

Michigan  would  produce  1,100,000  tons  of  beets,  which  would  yield 
550,000  tons  of  pulp.  This  pulp  would  feed  60,280  milch  cows,  or 
120,560  steers,  or  1,205,600  sheep. 

Calif (miia  would  produce  928,400  tons  of  beets,  or  464,200  tons  of 
pulp.  This  pulp  would  feed  50,223  milch  cows,  or  100,466  steers,  or 
1,000,000  sheep. 

Colorado  would  produce  391,600  tons  of  beets,  or  195,800  tons  of 
pulp.  This  would  feed  21,459  milch  cows,  or  42,918  steers,  or  429,180 
sheep. 

The  United  States  would  produce  3,281,040  tons  of  beets,  or  l,640,52ii 
tons  of  pulp.  This  would  feed  179,798  milch  cows,  or  359,596  steers, 
or  3,595,960  sheep. 

The  Michigan  experiment  station  demonstrated  that  a  ton  of  pulp 
would  produce  41  pounds  of  beef,  live  weight.  At  this  rate  the  total 
annual  pulp  product  of  the  United  States  would  produce  67,261,320 
pounds  of  beef  worth,  at  5  cents  per  pound,  $3,363,066.  Not  over  10 
per  cent  of  this  utility  is  realized  at  present. 

The  disposal  of  the  pulp  produced  by  the  beet-sugar  factories  Ls  a 
question  receiving  considei'able  attention  throughout  the  United  States, 
especially  in  localities  where  farmers  are  not  experienced  in  the  u^^ 
of  b} -products  in  their  stock  rations.  The  industry  is  developing  so 
fast,  and  in  some  quarters  the  information  with  reference  to  the  value 
of  pulp  is  so  limited,  that  the  factories  are  finding  it  difficult  to  make 
any  profitable  disposal  of  this  by-product.  This  affects  seriously  the 
earning  power  of  the  fac^tories. 

In  the  Colorado  experiments  already  cited  it  was  demonstrated  that 
pulp  costing  $1.50  per  ton  can  be  fed  at  a  profit.  If  we  accept  this 
valuation  of  pulp,  throwing  it  away  means  a  loss  to  the  factory  of  75 
cents  on  each  ton  of  beets  worked,  or  at  least  15  per  cent  of  the  pur- 
chase price.  If,  as  demonsti*ated  in  the  Michigan  experiment  cited, 
the  addition  of  pulp  to  the  ration  produced  $2.03  worth  of  beef  for 
every  ton  of  pulp  fed,  the  feeding  of  pulp  costing  $1.50  will  yield  a 
profit  of  33i  per  cent.  The  New  York  experiments  demonstrate  tliat 
two  tons  of  pulp  are  equal  in  value  to  1  ton  of  ensilage.  The  farmer 
who  knows  the  feeding  value  of  ensilage  can  draw  his  own  conclusions 
as  to  the  value  of  pulp. 

In  this  connection  I  take  from  a  publication  known  as  the  Sugar 

Beet  (Philadelphia)  the  following  report  of  German  experiments: 

Sixty  pounds  of  forage  beets  may  be  replaced  by  10  pounds  of  drie<i  ci>sa?ette 
residuum,  with  a  daily  increawe  of  2  pounds  in  the  milk  production.  (This  is  liasel 
on  the  weight  of  the  cattle  fed  at  1,200  pounds.)  On  the  other  hand,  for  92  i><»iind* 
of  forage  beets  was  substituted  92  pounds  of  semifermented  beet  pulp.  The  daily 
milk  increase  'was  3.8  pounds. 
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Here  is  another  report  from  the  same  journal: 

At  the  national  convention  held  in  Belgium  it  was  pointed  out  that  150,000  acres 
cultivated  in  beets  yielded  2,098,000  tons  of  beets,  which  were  sold  for  $9,450,000. 
The  value  of  the  resulting  pulp  was  $1,250,000  (13.45  per  cent  of  price  of  beets),  and 
was  sufficient  to  feed  300,000  head  of  cattle. 

The  manager  of  a  sugar  factory  who  is  not  ahle  to  dispose  of  his 
pulp  realizes  that  until  he  is  able  to  do  so  his  factory  is  sustaining 
considerable  loss,  so  that  factories  of  this  kind  are  giving  attention  to 
pulp  feeding  to  avert  this  loss.  Some  have  been  trying  various  devices 
for  producing  commercial  dried  pulp. 

A  PBACTICAt.   ILLUSTRATION. 

The  Standard  Cattle  Company  at  Ames,  Nebr.,  after  exhaustive 
experiments  with  pulp  from  the  factories  at  Grand  Island  and  Norfolk, 
at  their  extensive  feeding  concern  at  Ames,  Nebr.,  concluded  that  its 
fecilities  would  be  very  much  enhanced  if  it  had  a  sufficient  supply  of 
cheaper  pulp  than  that  shipped  from  such  a  distance.  This  led  the 
company'  to  promote  the  building  of  a  sugar  factory,  those  interested 
in  the  cattle  company  being  largely  the  same  as  those  in  the  sugar 
company.  This  sugar  factory  is  medium  in  size,  having  a  daily  capacity 
of  about  500  tons  of  beets,  the  object  being  to  build  a  factory  large 
enough  to  supply  sufficient  pulp  for  the  use  of  the  cattle  company. 
Below  I  quote  Mr.  Allen,  secretary  of  the  cattle  company,  and  one  of 
the  principal  interested  parties  in  the  sugar  company,  with  reference 
•to  the  purposes  in  establishing  a  sugar  factory,  and  as  to  general  results 
in  feeding  the  pulp: 

It  waa  my  purpose  in  attempting  to  promote  a  factory  at  this  point  to  secure  pulp 
for  feeding  cattle  and  sheep  for  the  benefit  of  the  business  of  our  cattle  company. 
This  was  the  initial  idea  of  the  whole  project,  and  1  confidently  expect  that  our 
experience  in  the  future  will  prove  that  the  use  of  pulp  will  be  of  sufficient  value  to 
give  OS  an  advantage  in  feeding  animals  for  the  food  supply  as  compare4  with  our 
basid  of  business  for  the  last  fourteen  years.  In  course  of  time  I  shall  be  able  to  give 
yon  our  actual  experience,  which  will  be  valuable.  In  the  feeding  of  sheep  the  past 
winter,  we  feel  very  confident  that  we  are  on  the  right  track  and  that  our  future 
feeding  will  be  successful.  I  believe  that  the  use  of  pulp  will  enable  us  to  fatten 
cattle  with  less  grain  than  it  has  been  our  practice  to  use,  or,  if  we  make  the  cattle 
eat  an  equal  amount  of  grain,  that  they  will  be  fattened  within  a  shorter  time.  1 
prefer,  however,  to  make  a  saving  of  grain  and  take  a  longer  time  for  fattening  the 
cattle,  as  the  valuable  results  will  be  more  certainly  secured  by  taking  plenty  of  time 
to  do  it. 

I  do  not  think  it  useful  to  attempt  to  give  the  value  of  pulp  as  compared  with 
other  food  stuffs.  This  question  is  often  asked  in  regard  to  oil  cake,  for  instance,  and 
it  is  not  possible  to  answer  it  At  the  present  time  it  is  the  general  belief  that  the 
principal  value  of  pulp  will  be  found  in  aiding  digestion  and  maintaining  sound 
health  of  animals.  It  has  also  unquestionably  a  food  value.  I  do  not  make  any 
attempt^  however,  to  estimate  the  value  of  pulp  in  units  as  compared  with  units  of 
some  other  kind  of  food.  I  think  no  rule  for  the  feeding  of  pulp  is  necesnary.  I  do 
not  think  it  is  important  whether  a  greater  or  less  amount  of  it  is  fed  in  proportion 
to  rough  forage  and  grain  fed  with  it.     My  idea  would  be,  when  on  a  full  feed,  to 
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give  less  than  a  full  grain  ration  in  order  to  be  certain  of  securing  some  economy  in 
the  use  of  pulp.  I  should,  therefore,  fee<l  cattle,  for  instance,  anywhere  from  40  to 
60  pounds  of  pulp  and  let  them  have  all  the  rough  forage  they  wish. 

FEEDS  AND   FEEDING. 

In  the  foregoing  discussion  of  feeding  sugar-beet  pulp  it  has  l^een 
my  aim  to  present  the  subject  briefl}'^  and  clearly  to  the  farmers  of 
the  country.  Wherever  possible  1  have  avoid  3d  scientific  and  abstract 
statements.  1  think,  however,  in  concluding  this  subject  a  plain  pri- 
mary statement  of  some  of  the  scientific  and  pi^actical  laws  of  feeding, 
including  nutrition  and  assimilation,  will  not  be  out  of  place.  In  this 
discussion  1  make  no  claim  to  originality.     I  simpl}^  present  the  results 

of  the  scientific  investigations  and  practical  experiences  of  othei-s. 

I 

I  PRINCIPLES   OF   NUTRITION. 

I 

• 

Every  farmer  knows  from  pi-actical  experience  that  animal  life  is 
closely  associ'ited  with  vegetable  life;  from  a  business  standpoint  he 
should  be  more  or  less  versed  in  the  economy  of  each.  His  domestic 
animals  are  almost  entirely  vegetarians.  Vegetable  life  is  therefore 
our  first  important  consideration. 

In  studying  processes  and  formulating  nutritive  materials  for  vege- 
tjible  growth,  we  have  to  deal  with  the  original  elements.  Vegetable 
life  is  the  great  chemical  laboi-atory  in  which  are  compoundinl  the 
organic  matter  on  which  animal  life  depends.  It  deals  with  the  ele- 
ments, while  animal  life  deals  with  the  compounds  of  elements.  If  we 
examine  vegetables  and  animals  analytically  we  will  find  quite  similar 
compounds  in  vegetable  and  animal  structure,  the  only  difference 
being  that  in  the  growth  of  vegetables  these  compounds  are  manufac* 
tured,  while  in  the  growth  of  animals  they  are  simply  taken  as  found 
in  vegeta})le  foods  and  assimilated.  As  a  great  writer  on  this  subject 
has  said,  ''The  vegetable  elaborates  and  the  animal  appropriates.'' 

There  are  four  kinds  of  substances  which  the  feeder  must  furnish 
the  animal  to  promote  growth  and  repair,  or  secure  valuable  products: 
(1)  water;  (2)  different  kinds  of  organic  compounds  in  which  nitrogen 
is  the  basic  element;  (3)  different  kinds  of  organic  comiX)unds  in  which 
carbon  is  the  basic  element;  (4)  different  kinds  of  mineral  compounds. 

Out  of  these  various  substances  found  in  the  vegetable  ai-e  made  up 
the  muscle,  fat,  bone,  integuments,  hair,  hoof,  milk,  etc.,  of  animals. 

Water  is  a  constituent  element  that  enters  into  all  parts  of  animal 
and  vegetable  tissues. 

In  its  daily  ration  the  animal  must  secure  suflScient  of  that  kind  of 
food  represented  by  nitrogen,  the  basic  element  found  in  several  com- 
pounds of  vegetable  life,  such  as  albumen,  casein,  and  fibrin.  This  is 
the  food  that  builds  up  the  organs  and  tissues,  the  bone,  and  the  milk 
product.     These  nitrogen  compounds  are  known  to  the  chemist  as 
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proteids,  aud,  c^ollectively,  are  called  protein.  The  proteids  contain 
about  16  per  cent  of  nitrogen. 

Aside  from  protein  food,  we  must  supply  in  the  daily  ration  of  an 
animal  substances  in  which  carbon  is  the  basic  element,  combined  with 
hydrogen  and  oxygen,  and  producing  the  fat,  heat,  etc.  These  are 
known  as  the  carbonaceous  parts  of  the  animal's  food,  and  include 
the  fats  and  carbohydrates.  The  fats  include  the  oil  of  indian  corn 
and  other  seeds  and  grains,  and  the  carbohydrates  include  such  bodies 
as  starch,  cellulose,  dextrin,  cane  and  grape  sugar,  and  gums. 

We  must  also  include  in  an  animal's  ration  mineral  material  for  the 
building  up  and  repairing  of  the  bones  and  to  some  extent  the  organs 
and  other  tissues  by  adding  phosphates  and  carbonates  of  lime,  phos- 
phate of  magnesia,  potash,  and  common  salt. 

Briefly,  the  first  step  in  building  up  and  repairing  the  body  is 
through  the  consumption  of  food  by  the  animal,  having  in  view  mainly 
three  things — the  muscle,  the  fat,  and  the  bones  or  framework. 
After  the  food  has  been  digested,  the  work  is  carried  on  by  circulation 
of  the  blood  to  various  parts.  A  chemical  analysis  of  the  blood  would 
naturally  reveal  the  presence  of  all  the  parts  represented  in  the  body, 
viz,  about  79  per  cent  water,  20  per  cent  organic  matter,  and  1  per 
cent  mineral  matter.  In  weight  the  blood  averages  about  6  or  8  per 
cent  that  of  the  bod}'. 

Referring  to  the  plant  as  the  original  source  of  all  material  for  ani- 
mal growth,  we  find  that  it  derives  its  substance  from  two  sources,  the 
soil  and  the  atmosphere;  most  of  the  nitrogen,  the  mineral  matter,  and 
the  water  coming  from  the  soil,  and  the  carbon  from  the  atmosphere. 
From  the  soil  the  plant  derives  water  (hydrogen  and  oxygen),  ammonia 
(nitrogen  and  h^'^drogen),  and  the  various  compounds  of  minerals  form- 
ing the  incombustible  part  of  the  body,  made  up  of  sulphur,  phospho- 
rus, chlorin,  potassium,  calcium,  magnesium,  silicon,  iron,  and  a  few 
others.  From  the  atmosphere  the  plant  receives  carbon  and  oxygen, 
the  bai»ic  principles  of  the  carbonaceous  or  carbohy^drate  and  fatty 
elements  of  the  plant  that  enter  into  the  animal  food  from  which  the 
fats  of  the  animal  are  formed  and  from  which  are  derived  the  other  car- 
bonaceous compounds  of  the  food  needed  in  its  physiological  eneonomy. 

Below  is  given  a  table  published  by  Mr.  Stewart,^  based  on  analyses, 
giving  the  chemical  composition  of  the  whole  body  of  an  animal  as 
represented  in  two  of  its  states,  lean  and  fat: 

Average  composition  of  animal  bodies. 


Condition. 


Lean 


Water. 


Per  cent. 
49 


Dry  fnt. 


Nitrog- 
enous or 
flesh. 


Prr  cent,  i  Per  cent. 
2oi  17 

33  15 


«  Stewart,  Feeding  Animals,  p.  25,  1890. 


Mineral 

mib- 
Htanecs. 


Pfi'  cent. 
31 
3 
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From  the  above  we  see  that  chemically  an  animal  represents  four 
kinds  of  substance:  (1)  water;  (2)  fat  or  organic  matter  from  carbon; 
(3)  flesh  or  organic  matter  rich  in  nitrogen;  (4)  inorganic  substances. 

OBJECTS  OF   FEKDING. 

Turning  now  from  analyses  to  synthesis,  we  come  to  that  part  with 
which  the  farmer  has  to  deal.  He  must  make  an  intelligent  study  of 
the  food  ration.  A  proper  ration  is  one  that  produces  the  results  that 
he  wishes  to  attain.  Food  rations  may  be  classed  according  to  the 
object  in  feeding,  as  follows: 

(1)  A  ration  for  brood  animals. 

(2)  A  ration  for  the  purpose  of  securing  the  most  and  the  best  milk. 
This  is  the  concern  of  the  dairyman. 

(3)  A  ration  that  produces  the  best  quality  and  greatest  weight  of 
carcass.     This  concerns  the  feeder  for  meat  production. 

(4)  A  ration  for  a  working  animal  affording  power  and  endurance. 
This  is  general,  and  applies  especially  to  the  feeding  of  draft  animals, 
roadsters,  and  racing  animals. 

I  desire  to  attract  the  attention  of  the  farmers  of  this  country  to  the 
great  desirability  of  a  careful  study  of  feeding  and  the  possibilities  to 
be  attained  by  the  employment  of  proper  food  rations;  and  to  place 
before  them  data  carefully  compiled  by  others,  representing  years  of 
close,  careful,  and  scientific  investigation. 

It  must  be  borne  in  mind  that  my  ultimate  object  in  this  discussion 
is  to  show  the  farmers  of  this  country  the  benefits  that  may  be  secured 
by  using  sugar-beet  pulp  as  a  food  for  stock.  This  effort  will  be  well 
repaid  if  it  attracts  the  attention  of  a  few  farmers  to  the  fact  that  here 
is  a  useful  article  of  food,  which,  as  the  sugar  industry  develops, 
is  bound  to  be  enormous  in  quantity,  but  which  is  at  present  in  many 
places  absolutely  going  to  waste.  For  some  time  to  come  this  valuable 
food  product  can  be  secured  far  below  its  actual  value  measured  by 
any  scale  of  prices  that  yet  obtains  in  this  country.  In  many  places 
factories  would  be  glad  to  give  it  to  the  farmers  to  get  it  out  of  their 
way.  This  condition  will  exist  until  the  farming  communities  appre- 
ciate its  utility  and  create  a  competition  among  themselves  establish- 
ing  a  commercial  value  which  will  gradually  increase  until  such  time 
as  it  shall  be  a  staple  commercial  product. 

In  feeding  stock  a  farmer  may  have  in  view  several  things,  as  fol- 
lows: 

1.  In  the  life  history  of  an  animal  there  is  a  constant  change  of  its 
tissues  caused  by  continual  breaking  down  and  replacement  with  new 
material.  This  material  is  furnished  bj'^  a  daily  supply  of  food.  This 
fact  must  be  kept  in  view  whatever  specific  object  the  farmer  may 
have  in  feeding  the  animal.  Every  move,  every  breath  is  at  the 
expense  of  animal  tissue.     Destruction  of  tissue  is  the  price  the  animal 
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pays  for  existence.  These  tissues  must  be  constantly  replaced.  Some 
tissues  are  broken  down  faster  and  rebuilt  more  often  than  others. 
Akin  to  this  process  of  restoring  broken  down  tissues  is  that  of  build- 
ing a  young  animal  to  mature  size,  having  in  view  the  even  develop- 
ment of  all  its  parts  without  emphasizing  any  one  in  particular. 

It  is  the  scientist's  province  to  study  the  changes  in  animal  tissues 
and  to  inform  the  farmer  as  to  the  correct  proportions  of  the  different 
compounds  of  food  required  in  building  up  these  tissues.  This  food 
must  be  furnished  to  the  animal  in  the  proportion  with  which  these 
various  tissues  are  torn  down,  or  in  accordance  with  the  purposes  of 
the  farmer  in  building  up  the  various  parts.  This  is  called  a  balanced 
food  ration. 

±  In  case  of  feeding  animals  for  the  meat  market,  it  is  the  purpose 
to  fatten  and  build  up  a  carcass  of  meat  filling  the  requirements  of 
commerce. 

3.  It  may  be  the  purpose  of  the  farmer  simply  to  keep  an  animal  in 
good,  healthful  condition  without  attempting  to  produce  meat  or  dairy 
products. 

4.  It  may  be  the  purpose  to  give  the  animal  a  strong,  healthful 
constitution  and  muscular  tissue  for  performing  work,  as  is  accom- 
plished with  draft  animals  and  other  beasts  of  burden. 

5.  It  may  be  the  purpose  to  feed  for  the  milk  product. 

6.  It  may  be  the  purpose  to  feed  for  the  best  results  in  breeding. 
There  are  other  things  that  a  farmer  might  possibly  have  in  mind, 

but  these  are  sufficient  for  the  present  purpose.  The  feeder  is  yet 
untutored  in  his  business  if  he  do  not  have  a  clear  idea  of  the  kind  of 
food  that  should  be  furnished  an  animal  to  accomplish  whatever  pur- 
pose he  may  have  in  view.  As  has  been  indicated  in  this  article,  if  he 
Is  feeding  for  fat,  then  he  should  supply  the  animal  food  containing  a 
large  proportion  of  the  carbonaceous  elements;  if  he  is  feeding  for 
muscle,  then  he  should  select  foods  having  high  percentages  of  pro- 
tein; if  he  is  feeding  for  milk,  he  should  have  both  of  these  in  view. 
With  a  definite  knowledge  of  the  constituent  elements  of  plants,  it  is 
easy  to  control  the  results  by  selecting  the  proper  plant  food  entering 
into  the  food  ration.  Some  are  excessively  nitrogenous  and  some  are 
excessively  carbonaceous.  Some  plants  are  more  evenly  balanced  in 
the  proportion  of  elements  required  in  the  food  of  the  animal. 

To  accomplish  the  first  of  the  purposes  of  feeding  enumerated  above, 
that  of  obtaining  a  healthy  condition  or  of  rearing  an  animal  froni  the 
young  to  maturity,  it  is  evident  that  the  ration  should  be  one  having  a 
more  narrow  nutritive  ratio  than  when  fattening  is  the  object;  that  is  to 
say,  there  should  be  more  of  the  protein  and  less  of  the  carbohydrates 
and  fats.  Nature  has  furnished  us  a  ver}^  valuable  guide,  especially  in 
rearing  and  building  up  young  animals.  This  is  to  be  found  m  the 
constituent  elements  of  milk,  the  natural  food  provided  for  rearing  all 
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young.  The  farmer  should  examine  into  the  composition  of  milk  and 
compose  bis  food  ration  somewhat  after  the  pattern  set  by  nature, 
especially  after  a  young  animal  is  taken  off  of  milk.  Below  I  give 
Mr.  Stewart's  table  showing  the  composition  of  milk: 

Compogition  of  milk. 


Constituents. 


Casein,  or  flesh  lormexs 

^f^J      J.  1  food  of  respiraUon  and  fat { 

Salts  or  ash 

Water 


Cow's 

Mare*8 

milk. 

milk. 

jRw  cent. 

1 
Percent.  , 

4.05 

3.40  1 

r       3.80 

2.50 

t       4.55 

3.52 

.60 

.53 

87.00 

90.05 

Ewe's 
milk. 


PrrcefU. 
4.50 
4.20 
5.00 

.es 

85.62 


100.00 


100.00 


100.00 


The  second  in  the  list  of  purposes  mentioned  is  that  of  fattening. 
Nearly  all  ordinary  grain  foods  are  rich  in  fat  and  carbonaceou.s  mat- 
ter (see  table,  page  22).  These  are  specially  useful  in  the  production 
of  animal  heat,  but  in  their  natural  state  they  are  not  found  to  form 
part  of  the  animal  tissues.  They  may  be  classed  as  the  fuel  suppl3'ing 
the  forces  of  animal  life: 

COMPOSITION   AND   NUTBITIVB   RATIOS  OF  FBBD8. 


It  is  not  my  intention  to  follow  out  the  various  purposes  a  farmer  may 
have  in  view  in  feeding  an  animal.  I  have  aimed  to  sa}"^  enough  to  sug- 
gest the  importance  of  every  farmer  giving  careful  attention  to  the 
food  ration  in  order  to  accomplish  the  different  purposes  he  may  have 
in  mind.  We  often  hear  the  term  nutritive  ratio  mentioned  in 
connection  with  a  particular  ration  or  a  single  article  of  food.  The 
nutritive  ratio  is  simply  the  mtio  between  the  nitrogenous  and  the 
carbonaceous  elements  found  in  the  ration  or  the  food.  The  ratio 
does  not  indicate  the  richness  of  the  food  in  nutrient  elements,  simply 
the  proportion  of  the  elements  of  the  two  classes.  The  ratio  expresses 
the  value  of  the  food  measured  by  the  purpose.  If  the  farmer  is 
fattening  stock,  he  wants  a  wide  nutritive  ratio,  and,  therefore,  leans 
strongly  toward  the  carbonaceous.  If  he  has  in  view  a  muscular 
dev^elopment  of  the  animal,  he  leans  toward  the  nitrogenous  in  his 
food  ration.  In  finding  the  nutritive  i*atio  of  any  particular  fooJ  we 
divide  the  amount  of  digestible  carbonaceous  matter  in  the  plant, 
which  is  made  up  of  the  carbohydrates  plus  2.25  times  the  fat,  by 
the  amount  of  the  digestible  nitrogenous  matter.  The  farmer  can 
supply  the  quantity  when  he  once  knows  the  quality.  Different  kinds 
of  food  vary  greatly  as  to  the  amount  of  water  contained.  In  the 
cereals  the  water  content  runs  from  13  to  20  per  cent;  in  root  crops 
from  75  to  90  per  cent.     Two  foods  may  be  equally  valuable  so  far  as 
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the  nutritive  ratio  is  concerned,  but  very  divergent  in  their  commer- 
cial value  on  account  of  the  difference  in  the  amount  of  water  and 
waste.    In  regard  to  milk  Mr.  Stewart  says: 

If  we  take  the  analysis  of  cow's  milk,  as  an  example  (milk  being  in  solution,  it  is 
all  digestible ),  fat  is  3. 80  per  cent.  This  multiplied  by  2. 4  gi  ves  9.12  per  cent;  and  this 
added  to  the  milk  sugar,  4.55  per  cent,  makes  13.67  per  cent  as  the  carbohydrates  of 
milk.  If  this  be  divided  by  the  casein  or  albuminoids,  4.05  per  cent,  the  result  is 
3.37,  the  nutritive  ratio  of  milk  (1 :3.37)  that  is,  milk  has  1  part  of  albuminoids  to 
3.37  of  carbohydrates. 

It  is  not  my  purpose  to  go  further  into  the  discussion  of  the  nutri- 
tive ratios  or  constituent  elements  of  feeds  in  general.  But  I  want  to 
suggest  to  feeders  careful  examination  of  the  data  furnished  in  the  fol- 
lowing table  of  constituent  elements  indicating  nutritive  ratios  of  the 
common  grains  and  other  feeding  stuffs  entering  into  a  food  ration  as 
famished  by  Dr.  E.  W.  Allen,  Assistant  Director  of  the  Office  of 
Experiment  Stations  in  Farmers'  Bulletin  No.  22,  on  the  Feeding  of 
Farm  Animals. 

Dry  maUer  and  digestible  ntUrienU  in  100  pounds  of  feeding  stuffs. 


Feeding  stuff. 


Green  fodder 

Com  fodder  a  (average  of  all  yarieties). 

Kafir-corn  fodder 

Rye  fodder 

Oat  fodder 

Redtop,  in  bloom 

Orchard  gruR,  In  bloom 

Meadow  fescue,  in  bloom 

Timothr.fr  at  different  stages 

Kentacky  blue  grass , 

Hungarian  grass 

Red  clover,  at  different  stages 

Crimson  clover , 

Alfalfa,  at  different  stages 

Cowpea , 

8oy  Dean 

Raoe 

Com  sOage  (recent  sjialvses) , 

Com  fodder.a  field  curea , 

Oom  stover,  field  cured 

Kafir-eora  stover,  field  cured 

Hay  from— 

Barley 

Oats 

Orchard  gnas 

Redtop 

Timothy  b  (all  analyses) 

Kentucky  blue  grass 

Htmnirian  grass 

Meadow  fescue 

Mixed  grasses 

.Rowen  (mixed) 

Mixed  grasses  and  clover 

Red  clover 

Alslke  clover 

White  clover 

Crimson  clover 

Alfalfa 

Cowpea 

^  Soybean 

Wheat  straw 

Rye  straw 

Oatitrnw 

Soy-bean  straw , 


Total  dry 
matter. 


P^mmda. 
20.7 
27.0 
23.4 
37.8 
34.7 
27.0 

ao.i 

38.4 
34.9 

28.9 

29.2 

19.3 

28 

16 

28 

14 

25.6 

57.8 

59.5 

80.8 

89.4 
84.0 
90.1 
91.1 
86.8 
78.8 
92.3 
80.0 
87.1 
83.1 
87.1 
84.7 
90.3 
90.3 
91.4 
91.6 
89.3 
88.7 
90.4 
92.9 
90.8 
89.9 


Protein. 


Pound*. 
1.10 
0.87 
2.05 
2.44 
2.06 
1.91 
1.49 
2.01 
2.66 
1.92 
3.07 
2.16 
3.89 
1.68 
2.79 
2.16 
1.21 
2.31 
1.98 
1.82 

5.11 

4.07 

4.78 

4.82 

2.89 

4.76 

4.50 

4.20 

4.22 

7.19 

6.16 

7.88 

8.15 

11.46 

10.49 

10.58 

10.79 

10.78 

0.37 

0.63 

1.20 

2.30 


Carbo- 

Fat. 

hydrates. 

Pounds. 

Pounds. 

12.08 

0.87 

13.80 

0.43 

14.11 

0.44 

17.99 

0.97 

21.24 

0.58 

15.91 

0.58 

16.78 

0.42 

21.22 

0.64 

17.78 

0.69 

15.63 

0.36 

14.82 

0.69 

9.31 

0.44 

11.20 

0.41 

8.08 

0.25 

11.82 

0.63 

8.66 

0.82 

14.56 

0.88 

32.34 

1.15 

33.16 

0.57 

41.42 

0.98 

35.94 

1.55 

83.35 

1.67 

41.99 

1.40 

46.83 

0.95 

43.72 

1.43 

37.46 

1.99 

51.62 
43.34 
48.26 
41.20 
42.71 
38.15 


41. 
41. 


70 

82 


38.13 
37.33 
38.40 
38.72 
36.90 
40.58 
38.64 
39.98 


1.34 
1.73 
1.33 
1.43 
1.46 
1.81 
1.36 
1.48 
1.29 
1.38 
1.51 
1.54 
0.40 
0.38 
0.76 
1.03 


Fuel 
value. 


Calories. 
26,076 
29,101 
31,914 
42,096 
45.785 
35.596 
85.755 
45,909 
40,930 
34,162 
36,187 
23.191 
29.798 
19.209 
29,833 
21.457 
38,046 
69.358 
67.766 
84,562 

82,894 
76,649 
92.900 

100.078 
92.729 
86.927 

110, 181 
95,725 
93.925 
96,040 
97.059 
92,324 
98.460 

ia5.346 
95,877 
94,936 
97.865 
98.569 
69.894 
78,254 
77,310 
82,967 


a  Oom  fodder  is  entire  plant,  usually  howii  thick. 
^  Herd's  grass  of  New  England  and  New  York. 
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Dry  maUer  and  digestible  ntUrienis  in  100  pounds  of  feeding  stuffs — C'ontiiiued. 


Feeding  t'tulT. 

Total  dry 
matter. 

Protein. 

Carbo- 
hydrates. 

Fat. 

Fuel 
value. 

Roote  and  tubers: 

Potatoes » 

Pounds. 
21.1 
13.0 
9.1 
9.5 
11.4 
11.4 

89.1 
87.5 
89.1 
89.0 
88.4 
89.5 
89.7 

85.0 
84.9 
92.1 

88.1 
88.1 
89.5 

91.8 
90.5 
91.9 
92.8 
90.4 
91,9 
91.0 
91.3 
88.9 
89.8 

Pow^U. 
1.36 
1.21 
1.03 
0.81 
0.88 
0.81 

7.14 
6.78 
8.69 
9.25 
9.12 
10.23 
11.08 

6.26 
4.76 

11.53 
7.36 
7.01 

16.77 

21.56 
83.09 
24.90 
80.10 
30.45 
19.95 
22.88 
20.38 
8.43 
18.72 

Pounda. 
16.43 
8.84 
5.65 
6.46 
7.74 
7.83 

66.12 
53.58 
64.88 
48.34 
69.73 
69.21 
33.13 

65.26 
60.06 
52.06 
62.88 
61.20 
51.78 

43.02 
39.96 
45.  ?2 
35.10 
45.36 
54.22 
51.71 
54.71 
61.01 
43.50 

Poundi. 

Oalona. 
33.0H9 

Beets 

0.05 
0.11 
0.11 
0.11 
0.22 

4.97 
1.3:) 
1.60 
4.18 
1.36 
1.68 
18.44 

3.50 
2.94 
5.93 

1.96 
3.87 
0.65 

11.87 
4.75 
10.16 
15.67 
2.47 
5.35 
2.89 
3.82 
7.06 
1.16 

18,904 

Mansrel-wurzela 

12,889 

Turnips 

13,  g* 

Ruta-bairas 

16,497 

Carrots 

16,999 

Grains  and  other  seed.M: 

Com  (averaire  of  dent  and  flint) 

167,237 

Kafir  com 

116,022 

Barley 

143.499 

Oats 

124.757 

Rye 

lfi3,40O 

Wheat  (all  varieties) 

154,  M8 

Cotton  seed  ( whole) 

160,017 

Mill  products: 

Com  meal 

147,797 

Corn-and-oob  meal 

132,972 

143.302 

Barley  meal 

13S.91H 

143,202 

Pea  meal 

130.246 

Wtiste  products: 
Gluten  meal— 

170.210 

Chlcaero 

155,918 

174,228 

Klne 

187,399 

151,420 

Gluten  f eea  { recent  analyses) 

160,583 

Buffalo  (recent  analyses) 

150. 98S 

Rockfora  ( Diamond)  

155,788 

Hominy  chops 

158.962 

Malt  sprouts 

120,624 

COMPOSITION  OF  SUGAR  BEETS  AND  PULP. 

The  following  figures,  published  in  a  recent  issue  of  the  Beet-Sugar 
Gazette  (Chicago),  will  show  the  constituent  elements  of  fresh,  pressed, 
and  dried  pulp: 

Composition  of  sugar-heel  pulp. 


Water 

Ash 

Crude  protein 

Crude  fiber 

Nonnitrogenous  extractive  matter 
Crude  fat 


Fresh 

pulp. 

Per  cent. 

&4.0 

0.4 

0.5 

1.4 

3.6 

0.1 

Pressed 
pulp. 


Dried 
pulp. 


Per  cent.    Par  cent 


89.8 
0.6 
0.9 
2.4 
6.1 
0.2 


5.0 
5.99 
8.S9 
22.35 
56.81 
1.86 


DIGESTIBLE  MATTER. 


Albumen 

Nonnitrogenous  extractive  matter 

("rude  fiber 

Fat 

Nutritive  ratio 


0.3 

0.6 

3.0 

5.1    1 

1.2 

2.0 

0.1 

0.2 

7.65 

7.28 

7.25 


In  order  to  compare  the  constituent  elements  and  nutritive  ratio  of 
beet  pulp  with  those  of  other  common  feeds,  I  will  introduce  the  report 
of  Dr.  Wiley,  Chief  of  the  Bureau  of  Chemistry,  Department  of 
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Agriculture,  on  a  sample  of  pulp  that  was  sent  by  Mr.  N.  H.  Stewart, 

one  of  the  principals  in  the  beet-sugar  factory  at  Kalamazoo,  Mich. : 

January  21,  1903. 
The  Secretary  of  Agriculture. 

Sir:  In  reply  to  your  request  for  some  information  in  regard  to  the  relative  feeding 
value  of  sugar  beets  and  exhausted  pulps,  I  beg  to  state  that  I  have  made  the  following 
inv^tigation: 

In  addition  to  the  analysis  of  the  samples  which  were  sent  in  the  tin  can  from 
Mr.  N.  H.  Stewart,  of  Kalamazoo,  Mich.,  I  made  a  comparative  analysis  of  some 
beets  which  had  been  sent  to  the  laboratory,  and  afterwards  extracted  the  beets  to 
the  average  extent  to  which  they  are  treated  in  a  diffusion  battery,  and  thus  secured 
a  pulp  from  the  same  lot  of  beets  at  first  analyzed.  By  making  an  examination  in 
this  way  a  direct  comparison  is  secured  between  the  beets  and  the  pulps  produced 
therefrom.     The  analytical  data  obtained  are  as  follows: 

RegidUt  of  analyses  of  sugar  beets  and  sugar-beet  pulp. 


CoiMtitueut. 


Water 
Ash... 


Fai 

Crude  fiber 

Sucrose 

Protein 

Amids 


Oiganic  acids,  soluble  cellulose,  and  undetermined , 


In  Ihe 

In  the 

beet. 

pulp. 

Percent. 

Per  cent. 

74.70 

93.  a*) 

1.16 

0.24 

0.02 

0.06 

1.38 

1.30 

15.80 

0.35 

0.43 

0.66 

0.85 

0.03 

5.06 

4.31 

In  the  pulp 

from 
Michigan. 

Percent. 
91.25 
0.30 
0.21 
1.59 
0.00 
0.84 
0.05 
5.76 


The  beets  were  prepared  by  removing  all  of  the  leaf  stalks,  but  the  necks  were 
not  cut  away  aa  is  usually  the  case  in  the  manufacture  of  sugar.  In  the  study 
of  the  analysis  of  the  beets  and  the  pulps  made  therefrom  this  must  be  borne  m 
mind.     *    *    * 

In  order  to  compare  the  value  directly,  it  is  necessary  to  convert  all  of  the  data  to 
dry  substance.     CJonvertinj:  the  data  to  dry  substance,  we  have  the  following  table: 

Composition  of  dry  matter  in  sugar  beets  and  sugar-beet  pulp. 


Conatituent. 


Ash 

Fat 

Crude  fiber 

Sucrose 

Protein 

Amidi) 

Organic  acids,  soluble  cellulose,  and  undetermined 


In  the 

In  the 

beet. 

pulp. 
Percent. 

Per  cent. 

4.59 

3.45 

0.08 

0.86 

5.45 

18.71 

62.45 

5.04 

1.70 

9.50 

3.36 

0.43 

22.37 

62.01 

In  the  pulp 

from 
Michigan. 

Per  cent. 
3.43 
2.40 

18. 17 
0.00 
9.60 
0.57 

65.83 


In  computing  the  nutritive  value  of  the  above,  the  quantities  of  soluble  cellulose 
and  crude  fiber  available  must  be  determined  by  the  ordinary  results  of  digestion 
with  these  bodies. 

It  may  be  assumed  from  all  of  the  data  presented  that  88  per  cent  of  these  bodies 
may  be  reckoned  among  the  digestible  carbohydrates.  This  would  give  the  total 
digestible  carbohydrate  percentage  for  the  beet,  which  is  the  sum  of  the  sucrose  and 
88  per  cent  of  the  crude  fiber,  the  organic  acids,  soluble  cellulose,  and  undetermined, 
at  86.93  per  cent.  The  fat  multiplied  by  2.25  added  to  this  gives  a  total  digestible 
carbohydrate  and  fat  percentage  of  87.11.  The  protein  is  1.70  only,  giving  a  ratio  of 
1  to  51*2. 
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In  the  pulp  extracted  from  the  beete  the  sugar,  which  c*(>m(istf5  of  comdderably 
more  than  half  of  the  substance,  was  nearly  all  taken  away.  Tlie  relative  propor- 
tions of  fiber  and  cellufose  are  of  course  increased,  the  sum  of  the  fiber  and  cellalow 
being  80. 72  per  cent.  Assuming  a  digestibility  of  88  per  cent,  we  have  a  total  per- 
centage of  these  digestible  carbohydrates  of  71.03.  Add  to  this  the  sucrose  and  2.25 
times  the  fat,  viz,  1.94,  and  we  have  78.01  as  the  percentage  of  total  digestible  carbo- 
hydrates and  fat.  Assuming,  as  in  the  case  of  the  beets,  that  the  protein  is  practi- 
cally all  digestible,  we  have  the  ratio  of  1  to  8.21. 

In  the  pulp  from  Michigan  the  sucrose  had  all  fermented,  except  a  mere  trace,  not 
sufficient  to  determine  by  chemical  or  optical  methods.  The  sum  of  the  percentage 
of  crude  fiber,  soluble  cellulose,  etc.,  is  84  per  cent.  Assuming  that  it  has  a  digesti- 
bility of  88  per  cent,  we  have  a  total  of  digestible  carbohydrates  of  73.92  per  cent 
Add  2.25  times  the  percentage  of  fat,  viz,  5.4  per  cent,  and  we  have  a  total  of  79.32 
per  cent  of  digestible  fat  and  carbohydrates.  Assuming,  again,  that  the  protein  is  all 
digestible,  we  have  a  nutritive  ratio  of  1  to  8.26. 

It  will  be  noticed  that  in  the  above  analysis  the  protein  has  been  assumed  to  be  all 
digestible.  This  is  a  fair  assumption,  because  the  indigestible  nitrogenous  bodies, 
viz,  the  amids,  were  separately  determined  and  no  account  was  taken  of  them  in  the 
nutritive  ratio.  As  the  amids  are,  as  a  rule,  soluble  in  water,  it  is  not  strange  that 
there  is  a  very  much  larger  percentage  of  them  in  the  beets  than  in  the  pulp. 

When  figured  on  the  dry  substance,  it  is  seen  that  the  beets  themselves  form  a 
food  in  which  the  nutritive  ratio  is  excessively  wide — that  is,  a  food  in  which  there  is 
an  immense  excess  of  carbohydrates.  On  the  other  hand,  the  pulps  produce  a  food 
in  which  the  nutritive  ratio  is  reasonably  narrow.  This  difference  arises  from  the 
fact  that  the  carbohydrates  in  the  beets  are  mostly  soluble,  while  the  protein  is 
mostly  insoluble,  only  the  amid  nitrogen  bodies  passing  into  solution.  Thus,  in  the 
case  of  the  extraction  of  the  sugar  in  the  diffusion  battery,  the  percentage  of  carbo- 
hydrates in  the  dry  substance  is  diminished,  while  the  percentage  of  protein  in  the 
pulps  is. increased. 

In  regard  to  the  quantities  of  water  in  the  pulps,  as  determined  by  the  ordinary 
method  of  drying,  they  are  found  to  be  93.05  and  91.25,  respectively.  Since,  how- 
ever, some  of  the  water  in  the  pulp  is  doubtless  in  a  state  of  hydration  with  the 
cellulose,  a  portion  of  it  may  still  be  found  in  the  undetermined  substance.  For 
practical  purposes,  however,  the  data  obtained  in  the  analysis  are  entirely  reliable. 

I  think  the  above  data  will  give  complete  answers  to  your  inquirie.s  in  regard  to 
the  beets  and  the  pulps  made  therefrom  for  feeding  purposes,  and,  in  so  far  as  1 
know,  this  is  the  only  analysis  on  record  in  which  the  pulps  represent  directly  the 
beets  with  which  they  are  brought  into  comparison. 

Very  respectfully,  H.  W.  Wiley,  Chief, 

Dr.  Wiley's  analysis  of  the  pulp  furnished  by  Mr.  Stewart  shows 
that  the  nutritive  ratio  is  8.ii6  and  the  nutritive  i-atio  of  the  pulp  pro- 
duced from  the  beets  in  Dr.  Wile3'^'s  work  is  8.21.  Stewart  gives  the 
nutritive  ratio  of  Indian  corn  as  8.6,  which  is  very  nearly  the  same 
as  that  of  pulp.^ 

The  manager  of  the  Alma  Sugar  Company,  Mr.  Hathaway,  sent  to 
the  Department  of  Agriculture  a  specimen  of  dried  pulp.  The  pro- 
duction of  dried  pulp  in  thin  country  is  a  new  industry.  Up  to 
date  we  have  made  ver}'  little  progress  in  the  production  of  dried 
pulp  or  in  creating  a  demand  for  it  after  it  has  been  prepared.  Since 
dried  pulp  will  very  naturally  play  an  impoi-tant  part  in  the  beet-sugar 

a  Stewart,  Fceiling  Animals,  p.  140,  1890. 
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industry  of  this  country  in  the  future,  the  analysis  of  this  sample  is 
interesting  at  this  time.  The  drying  process  at  Alma  gives  evidence 
of  success.  In  the  process  of  drying,  the  waste  molasses  of  the  sugar 
factory  is  mixed  with  the  pulp,  and  for  this  reason  the  nutritive  ratio, 
9.06,  is  a  little  wider  than  is  that  of  plain  pulp,  either  pressed  or 
dried.  Dr.  Wiley  shows  that  this  pulp  contains  about  18  per  cent 
sugar,  while  ordinary  pulps  show  but  a  slight  amount  of  sugar.  This 
difference  is  due  to  the  use  of  the  waste  molasses. 

While  this  pulp  product  shows  up  strong  as  a  whole,  I  am  inclined 
to  doubt  the  expediency  or  helpfulness  of  adding  the  molasses.  It 
may  promote  fattening,  and  probably,  as  this  waste  molasses  is  of  very 
little  value  to  sugar  factories  up  to  date  in  this  country,  this  may  be 
the  best  means  of  disposing  of  it  at  present. 

I  give  below  Dr.  Wile^^'s  report  on  the  dried  pulp  produced  by  the 
factorv  at  Alma,  Mich. : 

January  28,  1903. 
The  Secretary  of  Agriculture. 

8ir:  The  cattle  food,  composed  of  desiccated  beet  pulp  mixed  with  molasses,  and 
sent  on  by  the  Alma  Sugar  Company,  of  Alma,  Mich.,  has  been  entered  under  No. 
919  I.  and  W.    The  analytical  data  obtained  on  this  sample  are  as  follows: 

Per  cent. 

Moisture '. 4. 01 

Fat 48 

Grade  liber 14.25 

Ash 4.97 

Pentosans 20. 94 

Albuminoids 6. 56 

Amids 2. 21 

Sugars 17. 99 

Soluble  cellulose,  gums,  starch,  organic  acids,  and  undetermined 28. 59 

The  sample,  when  treated  with  water,  was  found  to  give  74.99  per  cent  of  insol- 
uble matter  and  25.01  i)er  cent  of  soluble  matter.     The  soluble  matter  had  the 

following  composition: 

Per  cent. 

Cane  sugar 14. 16 

Invert  sugar 3. 83 

Salts  and  gums 3. 01 

Moisture 4. 01 

The  above  data  show  that  this  material  is  very  dry,  containing  only  4  per  cent  of 
moisture,  indicating  that  the  process  of  desiccation  has  been  very  perfectly  per- 
formed. When  placed  in  hot  water  this  material  swells  up  very  rapidly  and  assumes 
practically  the  bulk  originally  occupied  by  it  when  coming  from  the  diffusion  bat- 
teries. The  analysis  shows  that  about  25  per  cent  of  the  dry  material  comes  from  the 
molasses  which  has  been  used.  It  is  seen  from  the  data  that  the  molasses  has  the 
compoeition  of  ordinary  beet  molasses  which  has  been  subjected  to  high  tempera- 
tures, inverting  a  portion  of  the  sugar.  The  indigestible  portions  of  the  material  are 
represented  by  the  crude  fiber,  pentosans,  ash,  and  amids.  I  would  say,  however. 
In  this  respect,  that  a  considerable  portion  of  the  cnide  fiber  and  the  pentosans  is 
digestible. 

In  reganl  to  the  amid  nitrogen,  it  is  well  kno^n  that  it  is  not  anything  like  as 
valuable  as  protein  or  albuminoid  nitrogen  for  food  purposes.     While  it  may  have 
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some  value  in  the  system,  it  is  not  very  great,  and  therefore  I  have  reckoned  it  among 
the  indigestible  portions. 

The  soluble  cellulose,  the  fat,  the  albuminoids,  and  the  sugars  are  all  digestible. 
Of  course,  only  digestion  experiments  could  determine  accurately  the  proportionate 
digestibility  of  the  sample,  but  it  is  safe  to  say,  from  the  analytical  data,  that  in 
round  numbers  two-thirds  of  this  material  is  digestible  and  assimilable,  and  probably 
more. 

As  has  been  stated,  it  is  not  possible  from  a  mere  chemical  analysis  to  indicate 
accurately  the  ratio  between  the  digestible  protein  and  the  digestible  carbohydrate? 
and  fat.  A  very  good  approximation,  however,  can  be  made  of  this  ratio  by  a  care- 
ful study  of  the  analytical  data.  For  this  purpose  the  digestible  carbohydrates  in 
the  foregoing  sample  may  be  taken  as  follows: 

All  of  the  soluble  cellulose,  gums,  starch,  etc.,  viz,  28.59  per  cent;  all  of  the  sugar, 
viz,  17.99  per  cent;  one- third  of  the  crude  fiber  and  t)ento8ans,  viz,  11.73  per  cent, 
and  2.25  times  the  fat,  viz,  1.08  per  cent,  making  a  total  of  digestible  carbohydrates 
and  fat  of  59.39  per  cent. 

While  it  is  true  that  probably  all  of  the  albuminoids  are  not  digestible,  yet  a 
sufficient  amount  of  the  amids  woitld  be  digested  to  represent  any  deficit,  so  that 
the  full  number  for  albuminoids  may  be  taken,  viz,  6.56  per  cent.  The  ratio  then 
is  59.39 -I- 6.56  =  9.05. 

It  must  not  be  inferred  that  the  indigestible  portions  of  the  food  are  of  no  value. 

They  serve  to  distend  the  digestive  organs  and  to  make  possible  the  peristaltic 

action  of  the  intestines  necessary  to  the  processes  of  digestion  and  assimilation. 

Respectfully, 

H.  W.  Wiley,  Chief. 

DETERMINATIONS  OF  NUTRITIVE   RATIO  AND  VALUE  OP  PULP  IN  EUROPE. 

In  this  connection  I  wish  to  introduce  some  extracts  taken  from  the 
Yearbook  of  the  Department  of  Agriculture  for  1898,  prepared  by 
Guilford  L.  Spencer,  assistant  in  the  Division  of  Chemistry,  on  Utili- 
zation of  Residuum  from  Beet-sugar  Manufacturing  in  Cattle  Feeding. 
The  matter  here  used  was  prepared  by  him  from  observations  made  in 
the  beet-sugar  districts  of  Europe: 

The  following  may  be  considered  an  average  analysis  of  diffusion  pulps: 

AnalysiB  of  diffusion  pulps. 


Constituent.  -;J7"     mate&aL 


Moisture 

Nitro^euous  mat  tor 

Digestible  carbohydrates  . . 
Inolgentible  carbohvdrates. 

Fat 

Mineral  matter 


Per  cent. ,  Per  rmL 


89.09 
0.92 

i'/e 

6.52 

59.76 

1.98 

18.15 

0.09 

0.83 

1.40 

12.83 

Total '      100.00         100.00 

Solid  mattery i       10.91  i 


The  analyses,  of  which  the  above  table  gives  mean  results,  were  made  by  a  com- 
mission of  experts  in  France,  including  Messrs.  Dupont,  Vivien,  Lucas,  Duvin,  and 
Durot.  A  brief  resum6  of  feeding  experiments  conducted  by  this  commission  will  be 
given  further  on. 

A  small  percentage  of  cane  sugar  is  included  in  the  percentage  of  digestible  carbo- 
hydrates given  in  the  table.     After  the  pulp  has  Ijeen  stored  in  silos  for  a  short  time, 
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the  sugar,  which  does  not  usually  exceed  from  4  to  6  pounds  in  quantity  in  a  ton  of 
the  fresh  material,  gradually  disappears  through  fermentation,  and  therefore  is  lost, 
at  least  in  part,  before  the  pulp  is  fed.  The  nutritive  ratio  (per  cent  fat  multiplied 
by  2.25  plus  per  cent  digestible  carbohydrates,  dinded  by  per  cent  proteids)  of  dif- 
fusion pulps  approximates  1 : 7.2.  This  is  a  medium  ratio,  and  agrees  fairly  well  with 
the  Wolff -Lehmann  standard  for  fattening  a  steer.  A  calculation  on  a  somewhat  dif- 
ferent basis,  assigning  a  money  value  to  each  of  the  constituents  of  the  materials, 
indicates  that  beet  pulp  is  worth  about  half  as  much  as  com  silage. 

The  usual  European  practice  in  feeding  beet  pulp  to  beef  cattle  is  to  mix  a  small 
quantity  of  linseed-oil  cake  and  chopped  alfalfa  with  the  material. 

The  above  table  shows  the  nutritive  ratio  of  pressed  pulp  to  be  7.2. 

In  the  development  of  the  beet-sugar  industry  in  Germany  there 
have  been  several  processes  in  general  use  for  extracting  the  sugar 
from  the  beets.  The  pulp  resulting  from  these  different  processes  has 
differed  in  value  for  feeding  purposes.  It  is  probable  that  the  feeding 
value  of  pulp  is  highest  under  the  diffusion  process  now  in  vogue  in 
Germany,  and  the  world  over  for  that  matter.  The  change  to  dif- 
fusion processes  brought  on  litigation  in  Germany,  and,  before  the 
courts  could  settle  the  question  accurately,  it  became  necessary  to 
carry  on  extensive  and  scientific  feeding  experiments  to  determine  the 
value  of  diffusion  pulp.  In  regard  to  the  result  of  these  experiments 
1  quote  again  from  Dr.  Spencer's  article: 

The  following  animals  were  used  in  the  tests:  (1)  Beef  cattle;  (2)  oxen;  (3)  milch 
cows;  (4)  sheep;  (5)  ewes.  Before  beginning  the  tests  the  animals  were  all  gradually 
accustomed  to  the  change  from  their  customary  ration  to  diffusion  pulp. 

(1)  Beef  cattle. — Twelve  beeves  each  received  every  day,  in  three  meals,  115  pounds 
of  diffusion  pulp,  mixed  with  6.6  pounds  chopped  alfalfa  and  6.6  pounds  linseed-oil 
cake.  Their  weight  increased  an  average  of  2.214  pounds  per  day.  Taking  into 
account  the  values  of  the  increased  weight  of  meat,  and  of  the  alfalfa  and  linseed-oil 
cake,  that  of  the  diffusion  pulp  is  $1,316  per  1,000  kilograms  (2,200  pounds). 

(2)  Oxen. — Four  oxen  received  each  per  day  126.8  pounds  of  diffusion  pulp,  mixed 
with  12  pounds  of  alfalfa  and  2.2  pounds  of  linseed-oil  cake.  These  cattle  decreased 
in  weight  somewhat  the  first  fifteen  days  and  did  less  work  than  usual,  but  in  the 
second  fifteen  days  they  had  entirely  recovered.  The  trial  continued  two  months  and 
a  half.  In  making  a  calculation  similar  to  the  one  above,  the  value  of  the  diffusion 
pulp  was  $0,956  per  1,000  kilograms  (2,200  pounds). 

(3)  Milch  cows. — The  test  with  cows  lasted  thirty  days.  Two  cows  were  used,  one 
Flemish,  the  other  Dutch.  Prior  to  the  test  the  cattle  were  fed  on  dry  alfalfa  with 
a  small  quantity  of  press  pulps  from  beets.  The  cows  were  each  given  per  day  99.2 
pounds  of  diffusion  pulp  with  4.4  pounds  of  alfalfa.  The  tests  indicated  that  the 
pulp  is  of  greater  value  as  r^ards  lactation  than  in  the  production  of  flesh.  *  *  * 
The  butter  produced  from  this  milk  did  not  have  the  peculiar  odor  which  is  present 
in  that  from  cows  fed  on  press  pulps. 

(4)  Sheep. — In  this  test  20  Merino  sheep  were  fed  on  diffusion  pulp.  The  rations 
fed  per  animal  and  the  resulting  increase  were  as  follows: 

Average  rations  per  head:  Pounds. 

Pulp 11.88 

Linseed-oil  cake 0. 44 

Chopped  alfalfa 1.10 

Weight  of  sheep: 

April  4 2,085.6 

April  26 2,217.6 

Total  increase 132.0 
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The  sheep  eat  the  pulp  with  avidity;  hence  it  is  unnecessary  to  make  other  addi- 
tions to  it.  On  a  baeis  of  this  experiment  with  sheep,  the  value  of  the  diffusion  polp 
was  calculated  to  be  $1.74  per  1,000  kilograms  (2,200  pounds). 

(6)  Ewes, — The  ewes  were  obtained  from  a  flock  from  which  the  lambs  had  just 
been  separated.  In  feeding  the  ewes,  to  which  a  somewhat  larger  ration  was  given 
than  in  the  preceding  experiment,  the  value  of  the  pulp  was  calculated  to  be  $1,206 
per  1,000  kilograms  (2,200  pounds). 

Not  taking  into  account  transportation,  the  commission  estimated  the  value  of  the 
pulp  per  1,000  kilograms  (2,200  pounds)  at  $1.22,  and  from  calculations  based  on  a 
cattle  food  analysis,  at  $1,288. 

From  these  experiments  one  may  draw  the  same  conclusion  relative  to  the  feeding 
value  of  pulp  as  was  drawn  from  the  analytical  data,  namely,  the  material  is  very  fat- 
tening food.  The  experiments  in  question,  and  many  others  also,  indicate  that  pulp 
may  be  fed  to  dairy  cattle  with  great  succeias.  •  The  results  with  cattle  doing  hea\7 
work  indicate  that  pulp  will  find  its  best  application  in  fattening  animals  for  the 
market  and  in  feeding  milch  cows  rather  than  as  a  ration  for  draft  animals. 

With  a  proper  set  of  analytical  tableis  showing  the  composition  of 
diflFerent  food  plants,  their  content  of  digestible  nutrients,  and  their 
nutritive  ratios,  the  farmer  who  applies  himself  to  the  study  of  the 
subject  and  exercises  good  judgment  can  learn  to  feed  his  animals 
intelligently  and  profitably.  Every  farmer  should  have  such  tables 
and  should  apply  himself  diligently  to  working  out  suitable  rations  for 
his  animals  from  such  foods  as  are  available.  Correspondence  with 
the  scientists  of  his  State  experiment  station  on  this  subject  will  be 
time  well  spent,  and  will  yield  better  returns  than  the  same  effort 
directed  in  any  other  way.  Every  intelligent  farmer  can  make  up  his 
own  feeding  rations.  It  is  too  often  the  case  that  farmers  are  actually 
working  in  the  dark  on  this  subject.  In  many  cases  they  have  simply 
inherited  the  ideas  and  practices  of  their  fathers,  and  have  never  given 
the  subject  of  feeding  any  intelligent  consideration. 

In  agriculture  we  are  leaving  the  old,  unsettled  "hit-and-miss" 
methods,  and  along  with  the  rest  of  the  world  are  forced  to  apply  the 
principles  of  economy  and  science. 

Fortunate  indeed  is  the  farmer  who  is  situated  where  he  can  secure 
sugar-beet  pulp.  For  fattening  we  have  been  too  much  inclined  to 
condensed  I'ations,  largely  made  up  of  cereals,  hay,  and  water,  too 
dry  and  too  compact,  requiring  too  much  of  the  digestive  organs. 
Sugar-beet  pulp  enters  readily  into  any  balanced  food  ration  designed 
for  specific  purposes.  No  single  item  makes  a  food  ration.  This  state- 
ment is  as  true  of  corn  as  it  is  of  pulp,  and  vice  versa.  I  would  not 
undertake  to  discourage  the  use  of  cereals  in  the  proper  place  in  a  food 
ration.  I  do  wish  to  encourage  the  introduction  of  other  foods  along 
with  them,  especially  succulent  foods,  a  good  type  of  which  we  find  in 
sugar-beet  pulp.  It  is  available  in  large  quantities,  it  is  nutritious,  and 
it^  sanitary  eflFect  is  remarkable.  Its  aid  to  digestion  is  its  strongest 
recommendation. 

I  wish  now  to  call  attention  to  the  food  rations  for  different  purposes 
established  in  Germany  after  many  years'  of  scientific  experiment  and 
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RATIONS   FOR  CATTLE   AND   SHEEP   CONTAINING   SUGAR-BEET   PULP. 

actual  experience.  I  would  ask  the  farmer  to  examine  these  carefully, 
substituting  whatever  he  may  have  for  those  things  in  the  German 
ration  which  are  not  available. 

From  my  last  report  I  quote  information  furnished  by  United  States 
Consul  Baehr  at  Magdeburg,  Germany,  on  the  rations  for  cattle  and 
sheep  in  which  sugar-beet  pulp  enters.  These  are  rations  that  the 
German  people  have  worked  out  according  to  their  experience  as  to 
how  much  sugar-beet  pulp  should  be  included  along  with  other  foods 
in  a  ration.  Different  kinds  of  rations  are  offered,  made  up  of  different 
kinds  of  feed,  eacTi  including  sugar-beet  pulp. 

Probably  in  no  other  country  in  the  world  has  the  feeding  of  beet 
pulp  been  studied  and  tested  more  extensively  or  scientifically  than  in 
Germany.  This  report  is  very  interesting  as  giving  the  conclusions 
reached  after  years  of  experience. 

In  the  headlines  introducing  each  of  the  various  food  rations  the 
consul  gives  the  number  of  pounds  of  ''dry  matter^'  entering  into  the 
rat'on.  This  refers  to  the  ration  free  from  moisture.  In  the  mtion 
itself  the  weight  given  to  each  item  refers  to  the  food  with  its  natural 
moisture.  The  consul  gave  in  these  i-ations  the  weights  according 
to  the  metric  system.  I  have  given  the  equivalents  in  pounds 
avoirdupois. 

Jn  giving  the  "'live  weight"  upon  which  each  mtion  is  based,  the 
retder  must  not  confound  this  unit  of  weight  with  the  weight  of  a 
single  animal.  Several  animals  may  be  required  to  make  up  this  unit 
of  live  weight.     The  rations  as  reported  by  the  consul  are  as  follows: 

There  ia  no  difference  between  the  results  of  feeding  fresh  pulp  and  that  which  has 
been  stored  in  a  silo.  Both  kinds  have  the  same  effect  and  are  therefore  used  in 
eqoal  quantities.  The  difference  between  them  is  that  according  to  the  manner  of 
etoring  from  15  to  30  per  cent  of  the  substance  is  lost  by  decay  in  the  silos.  In  the 
following  tables  moist  pulp  is  referred  to: 

/.  Draft  0X671  with  fair  amount  of  loork. 

Food  requirements  per  2,200  pounds  live  weight,  jHjr  day — 

Pounds. 

Dry  sabetance,  about 55. 0 

Containing — 

Protein 4. 4 

Fat 0.1 

Carbohydrates 25. 3 

Ration  recommended: 

Fresh  pulp 132.0 

Meadow  hay 13.2 

Summer  straw 11.0 

Winter  straw 11.0 

Malt  sprouts 4. 4 

Cotton-seed  cake 5. 5 

27874—03 5 
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Hution  for  same  with  less  work: 

Fresh  pulp 88.0 

Winter  straw 17. 6 

Pulse  chaff 26.4 

Cotton-seed  cake 3.3 

//.  Dairif  cows. 

Food  requirements  per  2,200  live  weight,  jier  day — 

Pounds. 

Dry  substance,  about 59. 4 

Containing — 

Protein 4. 4 

Fat 8.8 

Carbohydrates / 24.2 

Rations  recommended  to  produce  16.5  pounds  milk  daily: 

No.  1— 

Fresh  pulp 66.0 

Clover  hay 11. 0 

Meadow  hay 11. 0 

Oat  straw 11. 0 

Wheat  chaff 6.6 

Malt  sprouts 4. 4 

Oat  bran 2.2 

Palm-seed  flour 4. 4 

Rice-seed  flour 3, 3 

Meal 1.1 

No.  2— 

Fresh  pulp 88.0 

Afalfa  hav 11. 0 

Clover  hay 6.6 

Meadow  liay 8. 8 

Winter  straw^ 17. 6 

Rye  bran 2.2 

Coarse  wheat  bran 4. 4 

Cottr>n-seed  cake 1. 1 

No.  3— 

Fresh  pulp 110. 0 

Clover  hay 13.2 

Meadow  hay 11. 0 

Summer  straw 8. 8 

Linseed  cake 4. 4 

Sesame  flour 3. 3 

Winter  straw 6. 6 

Rations  recommended  to  produce  22  jwunds  of  milk  daily  per  2,200  pounds  live 
weight,  per  day — 

lH)UIlds. 

Drv  matter,  about 63. 8 

Containing — 

Protein 5.5 

Fat 1.1 

CarbohydraU^s 31. 6 

No.  1— 

Fresh  pulp 77. 0 

Meadow  hay 8, 8 

Clover  hay 13.2 
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Rations  recommended  to  prxxliice  22  poundH  of  milk  daily  per  2,200  poumls  live 

weight,  per  day — Continued. 

No.  1— Continued.  Poonds. 

Oat  straw 8.8 

Wheat  chaff 6.6 

Moist  beer  grains 44. 0 

Malt  sproats 4. 4 

Ri^ie-seed  cake 5. 5 

No.  2— 

Fresh  pulp 99.0 

Clover  hay 19.8 

Summer  straw 13. 2 

Winter  straw 6. 6 

Wheat  chaff ,  4.4 

Peanut  cake , 6. 5 

Palm-seed  cake 11. 0 

III,  FaUening  cattle. 

Food  requirements  per  2,200  pounds  live  weight  per  day — 

Pounds. 

Dry  matter 66.0 

Containing — 

Protein 6.6 

Fat 1.6 

Carbohydrates 31. 9 

Rations  recommended : 

Fresh  pulp 110.0 

Clover  hay 13. 2 

Alfaliahay 13.2 

Barley  straw 13. 2 

Moist  beer  grains 44. 0 

Braised  corn 6. 6 

Peanut  cake : 2. 2 

IV,  FaUening  sheep. 

Food  requirements  per  2,200  pounds  live  weight,  per  day — 

Pounds. 

Dry  matter,  about 61. 6 

Containing— 

Protein 7. 7 

Fkt 1.3 

Carbohydrates 31.9 

Rations  recommended: 

Freeh  pulp 1 10. 0 

Alfaliahay , 26.4 

Straw 17.6 

Rye  flour 12.1 

Rape-seed  cake 8. 8 

V,  Growing  ccUtle. 

Six  to  8  months  old,  weighing  about  550  pounds,  daily  fodder,  per  head- 
Pounds. 

Dry  substance,  about 13. 86 

Containing — 

Protein 1.39 

Fat 4.40 

Oarbohydrates 7.48 
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Rations  recommencU»fl:  Poandi. 

Fresh  pul  |) 22. 0 

Meadow  hay _     8. 8 

Summer  straw 4. 4 

Oats 2.2 

Sesame  cake 1.1 

Linseed 29 

Age  about  12  to  18  months,  weight  aljout  748  pounds,  daily  rations,  per  head— 

Poands. 

Dry  substance,  about 18. 04 

Containing — 

Protein 1. 54 

Fat 44 

Carbohvdrates 9. 24 

9 

Rations  recommended: 

Fresh  pulp 22. 0 

Meadow  hay 8. 8 

Summer  straw 6. 6 

Oats 2.2 

Malt  sprouts 1. 1 

Palm-seed  caktr ; 1.1 

Sesame  cake 5 

TV.   (r rowing  sheep:  Aye^  8  to  11  months;  weight,  101.2  pounds. 

Foo<l  requirements  }>er  100  sheep,  per  day — 

Pouods. 

Dry  Hul)8tance,  al>out 244. 2 

Containing — 

Protein 80.8 

Fat 5.5 

Carbohydrates 145. 2 

Rations  rccommende<i: 

Fresh  pulp 200 

Mea^low  hay 110 

Pulse  chaff 44 

Oat  chaff 22 

Linseed 33 

Rape-seed  cake 33 

Rye  flour 22 

Wheat  flour 22 

COMMERCIAL  VALUE   OF   PULP. 

The  farmer  is  naturally  of  a  practical  turn  of  mind.  When  any- 
thing new  is  recommended  he  naturally  asks  what  is  its  determined 
monetary  value.  All  throujrh  this  article  on  pulp  feeding  I  have 
aimed  to  show  that  there  are  values  to  fresh  pressed  pulp  that  are 
undetermined.  But  I  fully  understand  that  the  money  value  is  the 
easiest  understood.  I  will  briefly  summarize  what  I  have  shown  with 
reference  to  the  actual  money  value  of  pulp. 
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I.  The  Colorado  experiment  station  concluded  after  exhaustive 
experiments  that  for  certain  purposes  pulp  costing  $1.50  per  ton  could 
be  fed  at  a  profit. 

II.  The  Michigan  experiment  station  decided  that  a  ton  of  pulp 
produced  41  pounds,  live  weight,  of  beef.  This  at  5  cents,  ordinary- 
price,  gave  the  pulp,  without  profit,  a  feeding  value  of  $2.05  per  ton. 

III.  The  New  York  experiment  station  decided  that  in  feeding  value 
a  ton  of  pulp  was  equal  to  one-half  a  ton  of  silage. 

IV.  The  courts  of  Germany  in  connection  with  litiga*tion  instituted 
extensive  scientific  and  practical  experiments  in  feeding,  and  arrived 
at  the  following  conclusions: 

(a)  For  beef  cattle  pulp  is  worth  $1.32  per  metric  ton  (2,200 
pounds). 

(J)  For  work  oxen  it  is  worth  97  cents  per  ton. 

{c)  For  milch  cows  it  is  of  much  more  value  than  for  any  other 
purpose. 

(rf)  For  sheep  it  is  worth  $1.74:  per  ton. 

The  commission  determined  that,  not  taking  into  account  the  trans- 
portation, the  estimated  value  of  pulp  for  2,200  pounds  to  l)e  $1.22, 
and  it  calculated  the  value  by  comparisons  with  other  foods  analyzed 
to  be  $1.29. 

FOOD  AS  SOURCE  OF   FERTILITY  TO  SOIL. 

As  land  }>ecomes  more  valuable  through  density  of  population  and 
its  original  fertility  becomes  exhausted,  we  are  forced  more  and  more 
to  resort  to  fertilizers.  In  the  older  countries,  like  Germany,  France, 
and  England,  where  agricultuml  lands  are  worth  $500  to  $800  an  acre, 
it  becomes  necessary  for  the  farmers  to  produce  the  most  possible  at 
the  smallest  cost.  This  has  led  them  to  an  exhaustive  study  of  the 
application  of  fertilizers.  We  are  moving  in  the  same  direction,  and 
in  the  end  we  will  have  to  give  the  subject  as  close  attention  as  the 
people  of  an}'^  other  country.  The  English  feeder  or  farmer  studies 
carefully  the  amount  of  fertilizer  that  will  return  to  him  again  in  the 
excretions  of  the  animal  when  it  is  fed.  He  appreciates  that  there  is 
no  loss  of  matter,  that  it  still  exists  somewhere  in  some  state.  When 
nitrogen,  phosphorus,  and  potash  are  fed  in  an  animal  ration,  he  knows 
that  whatever  the  animal  assimilates  makes  up  its  muscles,  brain, 
bones,  etc.  Whatever  is  not  used  by  the  animal  is  returned  to  him 
again  in  excretions,  which  he  carefully  husbands  and  restores  to  the 
soil.  The  only  way  he  is  deprived  of  any  portion  of  fertility  orig- 
inally existing  in  the  foods  is  by  selling  the  carcass  of  the  animal  off 
the  farm  or  by  selling  animal  products,  such  as  milk. 

The  following  table,  compiled  by  Dr.  E.  W.  Allen,  of  the  Office  of 
Experiment  Stations,  shows  the  amount  of  nitrogen,  phosphorus,  and 
potash  found  in  a  number  of  ordinary  plant  foods  entering  into  the 
ration  of  animals,  the  total  value  of  these  fertilizers  per  ton  of  feed. 
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Ash  contituents  and  nitrogen  of  farm  jdanis  and  products. 

[Amounts  and  value  per  ton.] 


Subfitance. 


Hay  of  mixed  gTAABes 

Timothy  hay 

Alfalfa  hay •. 

Red  clover  hay 

Sugar  bt^tH 

Mangel- wurzels 

Turnips 

Carrots 

Com  kernels 

Barley  *» 

Oats 

Wheat  (spring) 

Wheat  (winter) 

Ry( 


Gluten  meal 

Cotton-aeo<l  meal 

Linseed  meal  (new  procem) 

Skim  milk 

Wheat  bran 

Wheat  straw 

Sugar-beet  pulp  and  molasses  cake  c 


Water. 

Pounds. 

239.8 

150.4 

ISl.O 

226.6 

1,739.0 

1.745.8 

1.789.8 

1,79?>.8 

217.6 

286.0 

863.4 

287.0 

295.0 

298.0 

171.8 

166.2 

155.4 

1,805.0 

234.8 

251.2 

1,400.0 

Nitrogen. 


Potash. 


Pounds. 

I*omuU. 

28.2 

81.0 

25.2 

18.0 

43.8 

33.6 

41.4 

44.0 

4.4 

9.6 

3.8 

7.6 

3.6 

7.8 

8.0 

10.2 

36. 4 

8.0 

34.2 

9.6 

41.2 

12.4 

47.2 

7.8 

47.2 

12.2 

85.2 

10.8 

100.6 

1.0 

135.8 

17.4 

115.6 

27.8 

11.2 

3.8 

53.4 

82.2 

11.8 

10.2 

5.8 

7.6 

Pounds. 

5.4 

10.6 

10.2 

7.6 

2.0 

1.8 

2.0 

1.8 

14.0. 

16.8 

16.4 

14.0 

17.8 

16.4 

6.6 

57.6 

36.6 

4.0 

67.8 

2.4 

2.2 


fertfUi- 

tog 

value  per 

tona 


15.85 

4.% 

&44 

6.5$ 

L20 

LOO 

.99 

1.02 

6.21 

6.49 

7.35 

7.79 

8.17 

&» 

14.90 

22.86 

19.61 

L97 

1L66 

^82 

1.31 


a  Fertilizing  value  per  ton  estimated  by  assuming  nitrogen  to  be  worth  14^  cents  per  pound,  potash 
5  cents,  phosphoric  acid  4  cents. 
f>  Dietrich  and  Konig. 
<^  Landwirtachaftllcber  Kalender. 

It  would  be  impossible  to  give  in  general  tables  the  amount  of  fer- 
tilizer returned  in  the  manure,  since  it  varies  with  the  maturity, 
activity,  and  use  of  the  animal.  A  young  animal  or  a  milk  producer 
would  return  less  than  a  mature  or  a  work  animal.  The  part  returned 
may  vary  from  50  to  90  per  cent.  It  may  be  roughly  estimated  that 
with  the  animals  on  the  average  farm  75  to  80  per  cent  of  the  elements 
of  fertility  in  the  food  will  be  reclaimed  again  in  the  manure. 

While  I  am  not  prepared  to  furnish  the  percentages  of  constituent 
fertilizers  of  pulp,  I  have  given  those  of  the  ordinary  feeds  combined 
with  it  in  stock  rations.  Since  it  stimulates  feeding  where  available, 
these  tables  will  suggest  to  the  farmer  the  commercial  value  of  his 
barnyard  manures,  and  a  careful  saving  and  application  of  them  will 
demonstrate  the  mutual  relation  between  his  feeding  and  cropping; 
also  that  sugar-beet  pulp  promotes  both. 
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B&US8SLS  GOHFEEEHCE  AND  COUHTEEVAILIHG  DUTIES. 

The  most  important  event  of  the  yeiir  atfeeting  sugar  production,  an 
event  which  will  be  world-wide  in  ita  influence,  was  the  action  of  the 
Brussels  Conference.  The  results  of  the  delibemtions  at  this  confer- 
ence were  the  culmination  of  the  natural  desire  of  the  several  coun- 
tries of  Europe  to  relieve  themselves  from  a  serious  economic  muddle. 

There  are  several  countries  in  Europe  in  which  sugar  production  is 
among  the  leading  industries.  In  at  least  four  of  these  countries, 
production  of  beet  sugar  largely  exceeds  home  consumption.  Each  of 
these  counti'ies  has  been  studying  methods  for  encouraging  produc- 
tion and  exportation  of  sugar;  each  of  them  devised  different  plans, 
but  all  had  the  same  end  in  view,  viz,  to  pay  a  bounty  on  beet  sugar 
exported  to  other  countries.  In  order  to  derive  a  revenue  to  meet  the 
bounties  on  exportation  the  Governments  imposed  large  intei'nal  reve- 
nue taxes  on  sugar  offered  for  home  consumption.  These  taxes  not 
only  yielded  suflScient  funds  to  pay  the  export  bounties,  but  contrib- 
uted largely  to  the  support  of  the  respective  Governments.  Prior  to 
the  Brussels  Conference,  in  France  these  internal  excises  were  60 
francs  per  hundred  kilograms  (220i  pounds)  on  the  greater  part  of 
the  sugar  produced.  In  Germany  they  were  20  marks  per  hundred 
kilograms  (2.16  cents  per  pound).  This  was  a  tiix  on  consumption  of 
sugar;  the  people  of  France  had  to  pay  on  sugar  consvnned  5.25  cents 
per  pound,  and  the  people  of  Germany  had  to  pay  on  each  pound  of 
the  sugar  consumed  2.16  cents.  This  of  necessity  made  the  item  of 
Sagarin  the  daily  living  of  these  people  quite  expensive,  ranging  from 
8  to  12  cents  per  pound,  wMth  the  result  that  the  consumption  per 
capita  annually  in  France  is  about  37.9  pounds,  and  in  Ciormany  88.9, 
while  in  England  and  the  United  States,  having  no  tax  ui)on  consump- 
tion, the  per  capita  consumption  of  sugar  is  88  pounds  and  70  pounds, 
i'espectivel3'.  The  present  cost  of  sugar  to  consumers  in  the  United 
States  is  about  5  cents  per  pound  and  in  England  about  one-half  a  cent 
less.  The  lK)unty  paid  b}^  Germany  is  direct,  based  on  the  amount  of 
sugar  exported  in  lots  of  more  than  500  kilograms  (1,102^  pounds), 
and  is  about  26  cents  per  hundred  pounds  of  raw  sugar.  There  are 
different  bounties  paid  according  to  the  grade  exported,  but  this  is  the 
kind  we  import  almost  entirely.  Our  collector  of  customs  re(iuires  in 
addition  to  the  regular  tariff^'  of  $1.68i  per  100  pounds  on  German 
sugar,  a  countervailing  duty  of  26  cents,  the  efjuivalent  of  the  bounty, 
making  the  tariff  on  the  regular  imported  (ierman  raw  sugar  about 
$1.94i  pel'  100  pounds. 

Prior  to  the  Brussels  Conference,  France  paid  a  direct  bounty  on  raw 


«The  duty  on  raw  niigar  tentinjr  not  alH>ve  \H)°  polariscoin*  is  ^iJiSA  jmt  KH)  pounds. 
This  IB  the  ntandani  ^nule  on  whicli  prices  are  bamnl. 
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sugar  exported  of  31  to  35  cents  per  100  pounds  on  graders  of  sugar  which 
we  import,  and  so  arranged  the  internal  tax  on  consumption  by  ci-ed- 
iting  hack  tax  on  sugar  exported  as  to  pay  a  large  indirect  bounty. 
Our  Treasury  officials  estimate  this  indirect  bounty  to  be  much  larger 
than  the  direct.  The  excise  requirement  of  60  francs  per  100  kilo- 
grams was  based  on  a  fixed  return  of  7i  per  cent  of  refined  sugar. 
An  additional  yield  above  this  paid  an  excise  nearly  one-half  less.  As 
a  matter  of  fact  the  regular  yield  of  refined  sugar  from  the  French 
beets  is  10  to  11  per  cent.  Since  all  excises  are  relmted  on  sugars 
exported  at  the  higher  rate,  viz,  60  francs  per  100  kilogranLS  (5i  cents 
per  pound)  it  is  evident  that  on  some  of  the  sugar  exported  a  larger 
rebate  is  given  than  the  original  tax  paid.  This  difference  is  the 
"indirect  bount}',"  and  our  Government  has  estimated  it  to  be  about 
7.32  francs  per  100  kilograms  which,  with  the  3.50  francs  ''direct 
bounty,"  made  10.82  francs  per  100  kilograms,  equal  to  95  c«nts  per 
100  pounds.  This  is  the  countervailing  duty  on  French  sugar 
required  by  our  coUectoi'  of  customs  in  addition  to  the  regular  tariff 
of  $1.68i  per  100  pounds,  making  a  total  duty  of  about  $2.63^  per  IQO 
pounds. 

These  countries  all  have  heavy  imix)rt  duties  in  order  to  preserve 
their  home  markets  for  home-made  sugars  which  carried  heavy  excises 
to  meet  public  expenses  and  to  pay  these  bounties  on  expoited  sugar. 
The  German  customs  duty  is  40  marks  per  100  kilograms,  or  about 
$4.32  per  100  pounds.  In  France  it  is  60  francs  per  100  kilograms  of 
refined  sugar,  with  a  surtax  on  foreign  sugars  of  9  francs  (in  all  about 
$6.04  per  100  pounds).  The  customs  duty  of  Russia  is  3  rubles  per 
pood  (about  $4.28  per  100  pounds). 

There  are  other  beet-sugar  countries  than  those  mentioned  which 
pay  bounties  on  expoiled  sugar.  In  effect  their  plans  are  quite  simi- 
lar, so  that  those  given  will  suffice  to  illustrate  the  bounty  system 
which  has  now  been  abolished  by  the  agreements  of  the  Brussels  Con- 
ference, which  was  participated  in  by  all  European  sugar-producing 
countries,  except  Russia.  They  subsequently  exchanged  ratifications, 
and  bounties  will  cease  September  1,  1903. 

Russia's  plan  for  encouraging  export  of  sugar  was  more  complicated. 
Each  Russian  sugar  refiner  is  allowed  to  sell  a  certain  quantity  of 
sugar  in  the  home  market,  called  free  sugar,  upon  which  he  pays  an 
internal-revenue  tax  of  1.75  rubles  per  pood;  this  is  equivalent  to 
about  $2.50  per  hundredweight.  On  any  excess  of  sugar  produced  by 
this  refiner  above  the  amount  apportioned  to  him  for  sale  he  stands 
charged  with  an  internal  revenue  twice  as  great  as  that  on  his  allotted 
home  sales,  or  3.5  nibles  per  pood  (about  $5  per  hundredweight).  If  he 
desires  to  export  his  excess  he  can  do  so  under  a  permit  from  the  excise 
office  upon  the  return  of  a  certificate  with  the  custom-house  export 
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mark;  his  excels  holdings  aro  then  credited  with  the  amount  of  sugar 
exported,  relieving  him  of  that  amount  of  the  duty  of  8.5  rubles  per 
pood.  In  this  way  he  is  encouraged  to  export.  The  Kusaian  Govern- 
ment claims  that  it  pays  no  bounty  on  exported  sugar  that  is  subject 
to  the  provisions  of  the  Dingley  Act,  which  requires  all  bounty-fed 
sugar  coming  to  our  ports  to  pay  an  additional  duty  over  and  above 
the  regular  tariff  equal  to  the  bounty  paid  by  the  Government  where 
the  sugar  was  produced.  The  general  appraiser  of  customs  has 
decided  against  the  Russian  claim;  his  decision  was  confirmed  by  the 
lower  courts;  it  has  recently  been  upheld  by  the  Supreme  Court  of 
the  United  States;  the  Bnissels  Conference  also  held  that  these  sugars 
were  bountv-fed. 

Russia  refused  to  enter  into  the  conference  with  other  nations,  claim- 
ing that  its  encouragement  to  sugar  production  is  not  a  bounty  on 
exj)orts;  that  it  is  entirel}^  a  local  affair  with  that  nation  and  not  subject 
to  review  by  any  conference  of  other  nations.  She  still  maintains  this 
position. 

The  countervailing  duty  levied  by  the  United  States  on  imports  of 
Rusi^ian  sugar  is  0.44  ruble  per  pood  (about  63  cents  per  hundred- 
weight) in  addition  to  the  regular  tariff  of  $1.68^. 

The  Brussels  Conference  agreed  that  these  bounties  should  cease 
September  1,  1903,  provided  the  countries  entering  into  the  confer- 
ence shall  have  indorsed  its  action,  which  they  have  since  done.  This 
does  away  with  l30unty  encouragement  in  all  the  beet-sugar  countries 
except  Russia.  The  attitude  of  England  occasioned  this  conference. 
She  is  a  large  consumer  of  sugar,  but  not  a  producer.  Her  markets 
were  free  for  competition,  with  the  exception  of  a  recent  war-measure 
duty  requiring  1  cent  per  pound  on  imported  sugar.  Her  consump- 
tion is  about  1,500,000  tons  annually.  The  effect  of  the  export  boun- 
ties paid  in  other  countries  was  highh^  stimulating  to  production. 
The  surplus  sugars  from  these  beet-sugar  countries  entered  other 
markets  highly  subsidized,  oftentimes  selling  at  a  price  less  than  the 
actual  cost  of  production.  The  market  of  England  was  the  prize 
sought  by  all  the  sugar-producing  countries.  This  placed  the  sugar- 
producing  colonies  of  England  at  a  disadvantage.  The  United  States 
had  put  on  an  additional  countervailing  duty  above  their  tariff  suffi- 
cient to  offset  these  bounties.  England  proposed  to  do  the  same,  that 
her  colonies  might  have  a  fair  show  in  her  markets.  This  situation 
would  leave  beet-sugar-producing  countries  with  an  abnormal  produc- 
tion and  bereft  of  the  artificial  means  of  disposal.  The  whole  system 
tended  greatly  to  overproduction.  As  a  compliciition  of  this  situa- 
tion, local  organizations  in  those  sugar  countries  had  combined  in  such 
a  way  as  to  control  the  production  and  markets  of  sugar.  This  can 
best  be  illustrated  by  the  cartel  of  Germany.     Since  raw  beet  sugar 
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can  not  enter  into  direct  consumption,  the  refiners  organized  what  is 
known  as  the  cartel,  which  allotted  to  each  individual  manufacturer 
his  amount  of  production  and  sales  and  controlled  the  price.  What- 
ever Hurplus  over  and  above  the  home  consumption  was  on  hand  was 
disposed  of  in  England  and  other  markets  of  Europe  in  competition 
with  other  European  sugars  and  sugars  from  the  Tropics.  When  these 
markets  were  supplied  they  could  even  sell,  bolstered  by  the  bounty, 
the  balance  in  the  United  States  at  a  profit,  at  less  tlian  the  cast  of 
protluction. 

The  effects  of  the  Brussels  Conference  will  be  widespread  through- 
out the  suofar  markets  of  the  world.  It  will  have  a  tendency  to  make 
the  price  of  sugar  more  stable  and  undoubtedly  to  raise  the  same.  It 
will  cut  down  the  world's  production  under  the  natural  laws  of  supply 
and  demand  based  on  real  factors  of  cost,  with  the  artificial  eliminated. 
This  must  necessarily  benefit  our  home  producers,  whose  product  is 
not  helped  or  stimulated  by  ))ounties.  It  will  especially  help  our 
island  possessions  both  in  the  East  and  West  Indies.  All  the  cane- 
sugar-producing  islands  of  the  Tropics  have  suffered  immeasurably 
by  the  results  of  this  world-wide  cheapening  of  sugar  by  bounties. 
Unfortunately  they  had  no  large  consuming  class  upon  which  to  base 
a  revenue  supporting  bounties  on  exports.  Sugar  production  in  these 
islands  was  very  much  depressed  ip  consequence;  iu  fact,  it  seemed  in 
a  fair  way  to  oblitemtion.  Porto  Rico  and  the  Philippines,  along 
with  the  rest  of  these  islands  producing  cane  sugar,  will  be  benefited 
bj^  the  restomtion  of  a  free,  healthful  competition,  esi)ecially  in  the 
markets  of  England  and  other  nonsugar-producing  countries,  or 
those  partially  supplying  their  demands,  as  is  the  case  with  the 
United  States. 

It  is  interesting  to  note  the  effect  the  Brussels  Conference  had  on 
production  in  the  sugar-producing  countries  during  the  past  year. 
All  of  them  realized  that  there  was  no  longer  a  premium  offered  on 
overproduction.  Without  bounties,  disaster  wjis  sure  to  follow  if  a 
retrenchment  in  output  was  not  inaugurated.  Russia,  not  signing  the 
conference  and  contending  that  it  had  no  bi^unty,  was  not  similarly 
affected.  I  clip  here  an  interesting  item  from  the  Modern  Grocer, 
Chicago,  111.,  January  1,  1908: 

The  Geniiau  yield  of  sujrar  is  ntill  the  largest  of  all;  but  for  the  present  season, 
down  to  Deconiber  13,  it  is  only  1,703,800  tonp,  againnt  2,293,296  tons  the  year 
before.  Austria- Hungary  ntood  Fecond  a  year  ago,  with  1,291,000,  but  is  now  third, 
with  only  1,060,800.  France  was  third  a  year  ago,  but  is  now  a  poor  fourth,  with  a 
reduction  from  l,10i),()73  to  818,r)00.  Belgium,  Holland,  Sweden,  and  Denmark  fol- 
low in  onler,  each  with  a  (•«)iisidera))le  reduction.  The  total  prfKiuet  of  these  seven 
countrie.M  a  year  ago  wiis  5,407,393  tons.  This  season  it  is  only  3,990,698,  a  re<luetion 
of  1,416,695  tons,  or  more  than  26  i>er  cent.  Russia,  on  the  other  hand,  has  materi- 
ally increased  her  production  from  1,076,250  to  1,184,240  tons,  an  increase  of  107,990 
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tons,  or  more  than  10  per  cent,  thus  rising  from  the  fourth  place  a  year  ago  to  the 
second  place,  and  threatening  in  another  year  or  two  to  surpass  Gennany  and  take 
first  place  sm  the  largest  8Ugar  producer  of  the  world. 

Outedde  of  the  stability  that  the  Brussels  Conference  lends  to  the 
future  of  the  sugar  industry  generally,  there  are  some  very  important 
deductions  to  be  made  touching  its  effects.  Undoubtedly  in  those 
countries  in  which  sugar  has  l)een  so  heavily  taxed  the  per  capita  con- 
sumption will  gradually  increase  with  cheaper  sugar.  Without  the 
necessity  of  collecting  large  sums  for  the  payment  of  bounty,  these 
countries  are  materially  decreasing  their  revenue  tax.  France  has 
reduced  hers  from  60  francs  (|12)  to  25  francs  (about  $5)  per  hundred 
kilograms  (220.5  pounds).  Germany  has  reduced  hers  from  20  marks 
to  14:  marks  per  hundred  kilograms.  In  the  future  the  cost  of  sugar 
to  the  consumers  in  those  countries  should  be  materially  reduced. 

The  conference  is  liable  to  produce  some  startling  i*esults  touching 
other  products.  This  high  cost  of  sugar  in  France  and  Germany  prac- 
tically prohibited  the  manufacturing  of  some  other  things  requiring 
sugar  as  a  raw  product.  To-day  England  produces  about  70  per  cent 
of  the  jams  and  fruit  preserves  consumed  in  Europe  by  importing  and 
working  up  fruits  and  sugar  from  France,  and  building  up  a  trade  in 
jams  and  preserved  fruits  in  France  and  other  countries  as  a  result  of 
this  unnatural  system  of  taxation.  Fi'ance  is  probably  the  leading 
nation  of  the  world  in  the  production  of  fruits  entering  into  preserves 
and  jams.  Is  it  not  likely  that  France  will  undertake  to  sustain  the 
high  production  of  sugar  she  has  stinmlated,  not  only  by  an  increase 
in  consumption,  but  by  using  it  in  building  up  a  preserving  industry? 
Furthermore,  while  France,  under  the  new  arrangement,  requires  25 
francs  jjer  100  kilograms  as  internal  revenue  on  the  production  of 
sugar,  it  only  retiiiires  a  revenue  of  7.5  francs  for  the  production  of 
glucose.  France  has  called  a  council  of  her  sugar  experts  desiring 
information  as  to  the  wisest  course  to  meet  this  serious  situation 
brought  about  by  the  Brussels  Conference.  Out  of  this  has  grown  the 
recommendation  that  Fnince  go  into  the  jam  and  preserving  industry, 
employing  glucose  as  a  i-aw  material  in  the  place  of  sugar.  She  may 
take  the  place  of  England  in  supplying  preserved  fruits  and  jams,  and 
England  in  gaining  *'fair  play"  for  her  colonies  in  sugar  markets  may 
have  lost  her  strategic  position  in  making  preserved  fruits  and  jams. 

From  the  above  it  appeal's  that  in  requiring  an  article  to  enter  into 
home  consumption  at  a  high  cost  to  l)enefit  exports,  a  government  may 
deprive  its  people  of  some  of  the  comforts  and  necessities  of  life,  and 
starve  some  industries  to  build  up  others. 

The  following  table  (p.  7())^  showing  the  fiscal  legislation  of  Ger- 
many, France,  and  Russia  affecting  niw  sugar,  was  propired  in  the 
Division  of  Foreign  Markets,  Department  of  Agriculture,  and  is  ap- 
pended to  the  foregoing  discussion  for  reference. 
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Ijegialatioa  of  (ierrtutny^  Prance,  nnd  Rtt^a  in  regard  to  raw  sugar. 

GERMANY. 


CustomH  duty 

Excise: 

Consumption  tax« 

Manufacturing  tax  b  (not  refunded  on  exportation ) 

Export  bounty  on  raw  sugar  not  less  than  90°  poiariscopic  test 

Cartel  aims  to  keep  the  inland  price  of  raw  sugar  at  25.50  marks  per  100  kilo- 
grams, the  increase  above  the  world  price  not  lo  exceed 

Countcrrailing  duty  imposed  by  the  United  States  on  raw  migar  not  leKs  than 
90°  polariscopic  test : 


40.00 

132 

20.00 

.10 

2.50 

2.16 
.01 

.27 

6.80 

.73 

2.40 

.26 

FRANCE. 


CustomR  duty: 

Regular  d 

Surtax  (on  foreign  sugars) « 

Exdfle  (not  levied  on  sugar  dcHtined  for  export): 
Consumption  tax,  according  to  yield/ — 

Sugar  obtained  up  to  the  legal  yield,  7.75  kilograms  of  refined  sugar 

per  100  kilograms  of  beets 

Sugar  obtained  above  the  yield  of  7.75  kilograms  and  not  above  10.50 

kilograms 

Sugar  obtained  above  the  yield  of  10.50  kilograms 

Manufacturin}^  tax  on  raw  sugar 

Export  bounty  (direct)  on  sugar  testing  less  than  98°  In  the  case  of  beet 

sugar  or  97°  in  the  case  of  colonial  sugar  and  not  less  than  65° 

Countervailing  duty  imposed  by  the  United  Slates  (on  the  same  grade  of 
sugar) 


Francs  per  i  n«ii-~  rw«» 
'J^£  '^^^^^ 

'^""^^     '     sugar.e 
sugar.  £"         «»u««i. 


60.00 
9.00 


60.00 

30.00 

45.00 

1.00 

1.11  I 

010.82  i 


5.25 
.79 


5.25 

2.63 

.S.94 

.09 

.10 


RUSSIA. 


Custom  sduty 

Excise: 

(■onsumption  tax — 

Free  sugar  A 

Other  sugar 

Refining  tax 

On  exportation  the  excise  tax  is  refunded  and  a  certificate  (having  market 

value)  is  issued.    This  certificate  permits  an  equal  quantity  of  sugar  to 

enter  domestic  consumption  on  payment  of  excise  on  free  sugar. 

Countervailing  duty  imposed  by  the  United  States  on  sugar  less  than  99° and 

not  less  than  88° 


Rubles  per  Doliantper 
pood.        100  pounds. 


3.00 


1.75 
3.50 
.005 


.44 


4.2^ 


250 
4.99 
.007 


.63 


aSui^ar  exiwrtini  under  Government  sui>ervision  is  exempted  from  this  tax.  Sugar  produced  by 
factories  above  their  ofiiciul  allotment  (.contingent)  is  subject  to  an  additional  tax  of  2.50  marks  p^ 
100  kilograms  (27  ccnt.s  ]»er  100  pounds). 

bin  case  of  luctories  priKlucing  not  more  than  -1,000,000  kilograms  annually  this  tax  is  0,10  mark  per 
100  kilograms  (1  c<'nt  per  100  pounds).  For  each  increase  of  1,000.000  kilognims,  or  fraction  thervof, 
in  the  annual  production,  the  tax  on  i\\€  entire  product  is  increased  0.025  mark  per  100  kilograms 
(0,3  cent  per  100  pounds). 

<*To  estimate  the  yield  in  refined  sugar,  there  are  deducted  from  the  absolute  richness  (as  indicated 
by  the  jH)larisco])e)'fonr  times  the  quantity  of  jislu»s  and  twice  the  quantity  of  glucose.  The  yield  is 
multiplied  by  the  a<*tnal  weight  of  raw  sugar,  less  li  per  cent  allowed  for  loss  in  refining. 

rfSugar  imported  from  Martiniciue.  (JiiadelouiH',  and  French  (iuiana  is  allowed  a  reduction  of  2.25 
francs,  and  that  from  other  French  colonies  a  reduction  of  2.50  francs  i>er  100  kilograms  of  reflned 
sugar.  Sugar  imported  from  all  French  colonics  is  allowed  a  dtniuction  lor  waste  equal  to  the  aver- 
age surplus  above  tlic  h  gal  yicUl  otitained  by  the  domestic  industry  during  the  previous  season; 
such  wtt.Ktc  is  dutiable  at  ao  francs  ]»cr  UK)  kilograms. 

^Levied  on  actual  wt-ight.  This  surtax  is  not  rcfunde<l  in  cjise  of  the  reexportation  of  European 
sugar. 

/Instead  of  these  rates  the  manufacturer  has  the  optiim  of  paying  on  85  per  cent  of  the  actual 
productUm  60  marks  per  1(X)  kilograms  ($5.25  per  100  ixninds).  and  on  15  per  cent,  allowed  as  waste 
m  manufacturing.  :j0  marks  per  100  kilograms  (82.03  per  100  pxjunds). 

V  Apparently  equal  to  'AM  francs  direct  and  7.32  francs  indire<*t  l)Ounty.  The  Treasury  Department 
has  not  rinluc'ed  its  estimate  since  the  Frencli  law  was  modified  in  August,  1902. 

A  Levied  on  the  quantity  of  sugar  allotted  to  each  factory  by  the  Government. 
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HISTOEY  OF  THE  SEET-STJGAE  IKDTJSTEY  IN  THE  TTHITED 

STATES. 

There  are  two  distinct  epochs  in  the  history  of  the  sugar  industry 
in  the  United  States— the  first,  1830  to  1888;  and  the  second,  1888  to 
the-present.  One  is  characterized  by  its  failures,  and  the  other  by  its 
rapid  success.  To  those  unacquainted  with  this  history,  the  stateiiient 
will  be  taken  with  surprise  that  we  began  the  manufacture  of  snAgAr 
from  beets  seventy-three  years  ago,  beginning  when  the  world's  pro- 
duction of  beet  sugar  was  in  its  infancy  and  the  industry  was  batting 
for  existence.  At  that  time  but  little  progress  had  been  made  in  the 
methods,  implements,  and  principles  of  agriculture.  "The  Great 
American  Desert,"  bounded  on  the  east  by  the  Missouri  River,  rested 
as  securely  on  the  maps  as  did  the  great  Rocky  Mountain  range  west 
of  it.  In  our  agriculture  science  had  no  place  worthy  of  the  name. 
Our  people  generally  thought  the  pi*airies  of  Iowa  and  Illinois  and  the 
farther  West  fit  only  for  grazing.  Farming  lands  must  be  sought  in 
the  timbered  areas.  These  were  cleared  at  tremendous  labor  and 
expense  in  order  to  secure  cultivated  crops.  The  idea  of  intensified 
farming  resulting  in  the  production  of  meat,  butter,  cheese,  poultry, 
eggs,  and  vegetables  was  confined  to  the  East,  and  was  destined  to 
work  its  way  westward  when  conditions  would  permit. 

Three  facets  contributed  to  the  failure  of  our  first  efforts  in  producing 
beet  sugar: 

First.  In  the  production  of  the  l)eet  crop  and  in  the  manufacture  of 
sugar  the  methods  were  crude,  and  there  was  a  lack  of  definite  scien- 
tific information. 

Second.  Most  early  efforts  in  the  production  of  beet  sugar  were, 
unfortunately,  made  in  parts  of  our  country  having  conditions  which 
were  not  the  best. 

Third.  Production  of  cane  sugar,  especially  in  the  Tropics,  had  had 
a  long  trial,  and  the  methods  were  thoroughly  matured.  Not  nearly 
so  much  science,  care,  and  cultivation  is  required  with  c^ne  as  with 
beets.  Men  with  less  intelligence  can  accomplish  more  through 
nature's  help.  Consequently,  cane-sugar  production  was  too  strong  a 
competitor  for  the  new  industry.  The  cost  of  beet-sugar  production 
was  so  out  of  proportion  to  that  from  the  tropical  cane  fields  that 
these  first  factories  in  the  United  States  could  not  survive. 

The  work  of  fighting  the  battles  of  the  new  industry  was  necessarily 
left  to  the  older,  better  equipped  countries  of  Europe,  whose  condi- 
tions were  more  settled  and  whose  recourse  to  scientific  help  was  more 
common.  These  countries,  through  a  long,  tedious  struggle,  gradually 
lessened  the  cost  of  beet-sugar  production;  bred  sugar  beets  contjiin- 
ing  a  higher  percentage  of  sugar  and  purity,  yielding  a  greater  tonnage 
per  acre;  modified  and  improved  their  processes  of  extracting  the 
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sugar  from  the  beets,  until  about  eighteen  years  ago  the  beet-sugar 
production  of  the  world,  for  the  first  time,  equale<l  the  production 
from  cane.  From  that  time  on  the  beet-sugar  product  rapidly 
increased  over  that  from  cane,  until,  in  1901,  the  total  beet-sugar  pro- 
duction of  the  world  was  7,011,164  tons,  while  that  of  cane  was  only 
4,042,575  tons.  In  this  short  period  of  time  beet  sugar  had  reached 
63.4  per  cent  of  the  entire  world's  production. 

Shortly  after  beet-sugar  production  had  overtaken  that  from  cane 
in  the  world  contest  the  United  States  began  to  renew  active  interest 
in  the  former,  and  the  result  has  been  a  most  flattering  success.  No 
other  industry  has  progressed  with  more  rapid  strides  or  enjoys 
to-day  brighter  prospects  for  the  future.  The  factors  that  combined  to 
bring  about  this  magnificent  result  are  four: 

First.  The  time  was  ripe;  our  conditions  were  better  understood; 
our  efforts  were  more  intelligently  directed;  we  were  l)etter  acquainted 
with  the  soils  and  l(K*ations  adapted  to  this  industry,  and  our  tendencies 
were  toward  intensive  agiculture. 

Second.  The  cost  of  production  of  lx)th  beets  and  sugar  had  l)een  so 
much  lowered  that  the  industry  was  no  longer  working  under  difficult 
competition  with  cane  sugar. 

Third.  While  Europe  had  demonstmted  that,  by  high  cultivation 
and  intelligent  effort,  sugar  l)eets  could  bo  made  to  compete  profitably 
with  cane,  it  was  also  evident  that  we  possessed  advantages  even 
superior  to  those  of  Europe  itself.  Our  land  values  are  lower.  The 
values  of  the  German  beet  lands  are  $500  to  $800  per  acre.  Oui's  can 
be  made  as  productive  with  their  natural  fertility  as  those  of  Europe 
maintained  at  a  high  cost  for  commercial  fertilizer. 

Fourth.  The  most  ix)tent  reason  that  can  l>e  given  for  the  rapid 
ascendency  of  beet  sugar  over  cane  is  the  fact  that  the  habitat  of  the 
sugar  beet  in  the  most  highly  civilized  portions  of  the  world  brought 
to  the  manufacturer  that  concentmtion  of  the  highest  possible  scientific 
investigation  and  achievement  in  the  manufacture  of  the  sugar  product 

The  early  history  of  beet  sugar  production  in  this  country  is  a  story 
filled  with  trials,  struggles,  and  hardships.  Enterprises  were  launched 
with  hopeful  expectancy  and  enthusiasm,  only  to  find  a  final  resting 
place  in  the  junk  piles.  It  is  pathetic  to  study  these  alwrtive  attempts, 
all  of  them  illustrative  of  the  courage,  energy,  and  endurance  of  our 
pioneers  in  establishing  infant  industries,  which  have  grown  to  be 
wonders  of  the  world,  objects  of  our  national  pride,  the  foundation  of 
our  wealth,  and  mainspring  of  our  prosperity.  These  efforts  were 
pursued  with  the  tenacity  and  energy  characteristic  of  the  upbuilding 
of  the  Nation  itself;  without  despondency  or  disc^ourageraent,  these 
pioneers  saw  one  failure  follow  another,  leaving  its  legacy  of  experi- 
ence, pointing  out  the  shoals  and  dangers  and  making  final  success 
possible. 
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I  find  that  very  few  are  aware  of  the  great  losses  incident  to  the  first 
attempts  in  establishing  beet-sugar  industry.  By  corresponding  with 
parties  who  have  personal  knowledge  of  the  facts  and  from  other 
available  sources,^  I  have  collected  the  following  information  con- 
cerning the  early  attempts  to  establish  the  beet-sugar  industry  in  the 
United  States. 

PEKTOD   OF   DISASTER,  1830  TO   1888. 

1880. — In  Philadelphia  two  gentlemen  by  the  name  of  Vaughn  and 
Bondalson  erected  the  first  American  beet-sugar  factory.  The  career 
of  this  enterprise  was  short.  It  produced  during  the  year  a  few 
hundred  pounds  of  sugar  and  then  succumbed  to  the  inevitable.  The 
probabilities  are  that  lack  of  knowledge  concerning  th-e  growing  of 
beets,  lack  of  skilled  help  in  the  factory,  and  the  poor  quality  of  the 
sugar  produced  all  contributed  to  the  downfall  of  this  enterprise. 

1837. — One  Dr.  Hall,  of  Massachusetts,  of  an  investigating  turn 
of  mind,  had  been  traveling  in  France  and  became  interested  in  the 
beet-sugar  industry'.  He  returned  home,  planted  an  acre  of  beets 
and  produced  sugar  from  them,  probably  by  open  evaporation.  His 
product  was  exhibited  at  the  meeting  of  the  agricultural  society,  and  he 
was  awarded  a  prize  of  $100.  This  stimulated  Mr.  David  Lee  Childs, 
who  had  studied  beet-sugar  production  in  Europe,  to  ei'ect  a  factory  at 
Northampton.  He  had  conceived  a  peculiar  idea,  which  w<5  hear  pro- 
mulgated even  to-day,  i.  e.,  that  of  first  drying  the  beets.  In  this 
manner  they  can  be  stored  away  and  worked  at  pleasuFe,  since  the 
moisture  is  out  of  them  and  they  are  not  so  much  subject  to  decay  or 
deterioration.  The  crop  of  beets  was  a))out  13  to  15  tons  per  acre, 
yielding  about  6  per  cent  of  sugar,  the  estimated  cost  of  producing 
the  same  being  about  11  cents  per  pound.  This  factorj^,  after  pro- 
ducing about  1,300  pounds  of  sugar,  was  abandoned  in  1840. 

1852. — From  the  Ijeginning  of  their  history  until  recently  the 
people  of  Utah  lived  within  their  own  resources.  In  the  pioneer  days 
they  endured  many  hardships,  and,  compelled  by  their  location  and 
environments,  strove  to  build  up  the  means  of  supplying  their  own 
wants.  In  1852  Brigham  Young,  the  head  of  the  Mormon  Church, 
conceived  the  idea  of  bringing  a  beet-sugar  factory  to  Salt  Lake  City. 
In  this  attempt  he  was  assisted  principally  by  John  Taylor,  then  a 
missionary  to  France,  afterwards  president  of  the  Mormon  Church. 
A  company  was  organized  in  Livei'pool  known  as  the  Deseret  Manu- 
facturing Company,  with  a  capital  of  £50,000.  A  factory  wa.s  pur- 
chased, placed  on  shipboard  at  this  port  and  shipped  from  England  to 
New  Orleans,  and  thence  by  river  to  Fort  Ijcavenworth,  Kans.,  where 

''I  am  indebted  to  Mr.  Truman  (t.  Palmer,  <»f  Chicago,  111.,  for  Home  of  the  data 
contained  in  this  account. 


80  PROGRKSS    OF    BEET-SUGAR    INDUSTRY,   1902. 

it  wan  unloaded.  At  Council  Bluffs,  Iowa,  52  wagons  were  specially 
constructed  to  haul  the  heavv  niachinerv  overland  through  the  wilds 
and  over  the  mountains  to  its  far  away  destination.  Long  trains  of 
wagons,  pulled  by  several  hundred  oxen  and  manned  by  three  score 
or  more  of  men,  started  on  this  perilous  trip'.  It  pursued  its  way  for 
days  through  hostile  Indians,  dept^nding  largely  on  the  resources  of 
the  country  for  supplies,  and  was  finally  caught  in  a  blizzard  in  the 
mountains,  where  many  of  the  oxen  and  several  of  the  men  perished. 
I  am  indebted  to  Mr.  Horace  G.  Whiting,  secretary  and  treasurer 
of  the  Utah  Sugar  Company,  for  the  following  account  of  this 
expedition: 

The  only  record  I  have  been  able  to  find  as  to  the  cost  of  the  machinery  is  a  state- 
ment in  the  Life  of  John  Taylor,  by  B.  H.  Rol>ert8,  which  says  that  "Mr.  Taylor 
had  the  machinery  for  the  intended  sn^^ar  works  made  in  Liverpool  by  Fancett, 
Preston  &  Co.  at  a  cost  of  $12,500.  It  was  first-class  machinery;  the  very  best  that 
could  be  obtained." 

I  have  no  way  of  tellinj?  what  the  cont  of  transportation  wa^,  but  it  mnst  have 
been  enormous,  as  the  freight  rate  was  then  $800  a  ton  from  the  Missouri  River  to 
Utah. 

The  name  of  the  vessel  which  brought  the  machinery  from  Liverpool  to  New 
Orlea,ns  wa.s  the  Rockaway.  It  arrived  in  New  Orleans  the  latter  part  of  April,  1852. 
An  account  of  the  tremendous  difficulties  of  transporting  it  oyer  the  Plains  in  wagons 
drawn  by  oxen  is  contained  in  the  personal  diary  of  Mr.  Elias  Morris,  which  I  have 
had  the  pleasure  of  reading  recently.  The  narration  is  identical  with  many  of  the 
stories  of  the  pioneers  of  those  days. 

Mr.  Morris  says  that  Elder  Taylor  engaged  a  ]x)at  to  carry  the  machinery  from 
New  Orleans  to  St.  Louis.  At  that  point  he  engage<l  another  to  transport  it  to  Fort 
Leavenworth,  where  it  was  unloaded.  He  then  went  to  Kanesville  (Council  Bhifis) 
to  bring  down  the  wagons  which  had  been  made  to  carry  the  machinery.  This 
required  considerable  time,  and,  returning  to  Fort  Leavenworth,  they  had  another 
long  wait  for  the  company's  cattle,  but  on  July  4,  1852,  they  finally  started  for  the 
West.  The  first  day  they  made  but  4  or  5  miles,  but  in  that  time  several  axletrees 
were  broken,  as  the  wagons  had  been  badly  made  of  green  timber  an<l  were  very 
heavily  loaded.  Some  of  the  cattle,  too,  proved  very  wild.  These  delays  constantly 
occurred;  a  great  many  cattle  died  on  the  way,  and  the  result  was  that  before  three- 
quarters  of  the  journey  to  the  Salt  I^ke  Valley  had  been  accomplishetl,  the  com- 
pany ran  short  of  provisions.  Their  store  was  replenished  by  killing  buffalo  on  the 
Platte  Kiver.  Snow  fell  at  the  Sweetwater  and  the  storm  was  so  severe  that  the 
cattle  were  stampeded  and  before  they  could  be  found  10  had  died.  Eighty  went 
astray.  Then  part  of  the  train  had  to  proceed,  leaving  the  heavier  wagons  and  a 
company  of  6  young  men  behind  to  forage  for  their  own  food  and  recover  the  lost 
cattle.  This  they  ultimately  did,  following  after  the  main  company.  They  missal 
the  road,  however,  and  went  on  toward  Oregon  until  they  struck  the  Green  River, 
so  that  another  long  delay  elapsed  before  the  two  companies  were  reunited. 

The  arrival  in  Salt  l^ke  took  place  in  the  beginning  of  Noveml)er,  after  a  labori- 
ous journey  of  four  months.  Mr.  Morriw's  journal  adds  that  Elder  Taylor  hail  pre- 
viously appointed  Philip  Dc  I^mar,  formerly  of  Jersey,  England,  to  be  captain  of 
the  company,  antl  Mr.  Morris  himseli  was  a  captain  of  the  first  10  and  chaplain. 

Mr.  Morris's  diarv  continues  that  the  maohinerv  was  first  taken  to  Provo,  as  that 
was  th6  place  agreed  on  for  the  location  of  the  sugar  factory.  It  took  thi*ee  weeks 
to  travel  a  distance  of  40  miles.     Bv  that  time  it  had  been  decided  to  dissolve  the 
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Deseret  Manufacturing  Company  and  the  property  was  turned  over  to  the  Mormon 
Chun*h.  This  seems  to  have  ended  Mr.  Morris's  connection  with  the  first  attempts 
to  make  sugar  here  until  1889,  when  the  present  Utah  Sugar  Company  was  organize*!; 
he  was  made  the  president  and  continued  in  that  position  until  the  time  of  hi^<  death. 

Other  authorities  state  that  the  mill  was  finally  erected  in  what  was  called  Sugar- 
House  Ward,  now  a  suburb  of  Salt  Lake  City,  but  for  various  reasons  no  beet  sugar 
was  ever  made. 

I  am  imable  to  tell  what  was  the  estimated  capacity  of  the  factory. 

Roberta's  Life  of  Taylor  says  that  "the  machinery  was  put  in  operation,  but  owing 
to  a  lack  of  skilled  wiorkmen  to  take  charge  of  the  various  branches  of  the  business 
the  production  of  sugar  was  unsatisfactory,  and  at  the  instance  of  President  Young 
the  enteqmse  was  abandoned." 

W.  C.  A.  Smoot,  one  of  the  original  Monnon  ]>ioneers,  now  a  resident  of  Sugar- 
House  Ward,  to  whom  I  applied  for  information,  says  that  a  part  of  the  sugar 
machinery  arrived  here  in  1852,  the  remainder  in  1853.  No  sugar  was  made;  noth- 
ing bat  molasses.  In  1854  the  plant  started  up  about  the  middle  of  Noveml)er  and 
ran  until  about  the  latter  part  of  March,  1855,  making  only  molasses.  He  adds  that 
the  beets  had  sprouted  badly,  which  was  the  reason  they  could  not  l)e  worked. 

From  other  sources  1  learn  that  there  was  not  at  that  time  in  this  country  any 
means  of  refining  sugar  or  of  extracting  the  potash  salts  which  the  molasses  contained. 

Some  of  the  machinery  of  this  factory  is  to  l>e  found  yet  lying 
around  the  junk  and  waste  heaps,  monuments  of  at  least  one  failure 
made  by^  this  thrifty,  industrious  people. 

1863. — I  have  been  unable  to  learn  of  any  other  attempts  to  make 
beet  sugar  in  the  United  States  until  1863,  when  two  Geiinans,  one  a 
capitalist,  Jacob  Bunn,  and  the  other  a  manufacturer,  Mr.  Gennert, 
erected  a  factory  at  Chatsworth  Park,  111.  This  factory  continued  in 
operation  until  1870,  producing  from  250  to  400  tons  of  sugar  per 
year.  The  beets  yielded  about  8  per  cent  sugar.  Lack  of  experience, 
bad  management,  and  the  inability  of  the  factory  to  secure  good  water 
at  Chatsworth  Park  contributed  to  its  final  failure.  About  $175,000 
was  expended  in  this  eflfort.  Mr.  Bunn,  who  was  a  banker  at  Spring- 
field and  the  principal  stockholder,  came  into  possession  of  the  factory 
and  moved  the  same  to  Freeport,  111.,  where  it  was  operated  for  a 
year  by  the  Germania  Beet  Sugar  Company;  then  it  was  moved  to 
Blackhawk,  Wis.,  to  be  operated  as  a  cooperative  concern.  Here  it 
suffered  from  lateness  in  completing  the  factory,  poor  crops,  and  fail- 
ure of  the  water  supply,  and  in  consequence  seems  to  have  ceased 
operations  in  1871. 

1869. — In  1869  two  Germans,  Bon  nested  and  Otto,  erected  a  small 
factory  at  Fond  du  Lac,  Wis.,  costing  about  $12,000.  This  enter- 
prise was  abandoned  the  next  year,  part  of  the  machinery  going  to 
Blackhawk  and  part  to  Alvarado,  Cal.,  where  these  parties  joined  with 
Mr.  E.  H.  Dyer  in  constructing  a  factory. 

Of  this  Fond  du  Lac  enterprise  it  can  be  said  that  it  was  successful. 
Though  cramped  for  means,  its  results  were  so  favorable  that  it 
attracted  the  attention  of  capitalists  of  Philadelphia,  who  ofl'ercd 
strong  inducements  to  these  parties  to  go  there,  but  under  the  superior 
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offers  of  capitalists  in  California  they  moved  to  that  State,  abandon- 
ing what  appears  to  have  been  a  fair  stail  in  the  right  place,  as  all 
evidence  to-day  points  to  the  favorableness  of  this  locality. 

1870. — An  attempt  was  also  made  in  New  Jersey  to  manufacture 
sugar,  ending  in  failure. 

In  this  year  Mr.  Bonncsteel  and  Mr.  Otto  moved  their  plant  from 
Fond  du  Lac,  Wis.,  and  joined  with  Mr.  E.  H.  Dyer,  organizing  the 
Alvarado  Sugar  Company,  constructing  a  large  factory  at  Alvarado, 
the  machinery  for  which,  other  than  that  shipped  from  Fond  du  Lao, 
was  manufactured  partly  in  San  Francisco  and  partly  in  Germany. 
This  factory  operated  until  1874,  was  closed  down,  and  the  machiner}' 
moved  to  Soquel,  Cal.,  where  it  operated  one  year,  under  the  manage- 
ment of  Bonnesteel  and  Otto,  the  company  failing  in  1876. 

During  the  year  1870  a  factory  was  started  by  the  Sacramento  Val- 
ley Company  at  Sacramento,  Cal.,  having  a  daily  capacity  of  300  t<)ns 
of  beets,  at  a  cost  for  construction  of  $300,000.  This  factory  operated 
until  1875.  The  machinery  was  sold  to  a  company  in  Alvarado,  Cal. 
This  factory  did  not  pay,  for  the  reason,  it  is  said,  of  the  incom- 
petency of  the  superintendent.  It  produced  during  the  first  and  sec- 
ond seasons  from  700  to  800  tons  of  sugar.  During  the  last  three 
seasons  the  plant  was  used  in  making  molasses  and  rum. 

1873. — A  factory  was  erected  at  Ileton,  Cal.  It  was  of  small  capacity 
and  inadequate  for  the  production  of  sugar.  The  beets  produced  for 
it  were  poor  and  small.  This  factory  operated  several  yeai*s,  was 
closed  down  for  a  period,  and  attempted  to  make  sugar  again  ixi  1880. 
It  was  finally  closed  up  and  most  of  its  machinery  sold  for  other 
purposes.  ^ 

1878. — Up  to  this  time  no  successful  factory  had  been  established. 
For  several  years  preceding  this  date  the  annual  production  of  beet 
sugar  in  the  United  States  had  fallen  below  100  tons.  Stimulated  by 
a  bounty  of  1  cent  per  pound,  in  1878  a  refinery  at  Portland,  Me., 
put  in  machinery  for  testing  the  feasibility  of  manufacturing  sugar 
from  beets.  A  beet-sugar  company  was  organized  for  the  purpose  of 
exploiting  this  project.  About  $60,000  were  expended,  and  trials 
covering  a  period  of  three  years  were  made.  The  beet-sugar  depart- 
ment of  the  refiner}^  had  a  capacity  of  about  150  tons  of  beets  daily. 
In  1881  this  feature  of  the  business  was  abandoned,  largely  for  the 
reason  that  the  farmers  refused  to  grow  the  beets. 

1879. — Mr.  E.  H.  Dyer,  of  Alvarado,  Cal.,  armed  with  the  experi- 
ence of  his  first  failure  at  this  place,  and  with  the  newer,  larger,  and 
better  machinery  of  the  factory  shipped  from  Sacramento,  started  ag^in 
in  the  manufacture  of  beet  sugar,  stimulating  the  organization  of  the 
Standard  Sugar  Refining  Company.  This  factory  had  a  capacity  of 
300  tons.     The  earlier  eflort  had  given  the  farmers  some  experience 
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in  growing  sugar  beets.  It  had  also  given  Mr.  Dyer  a  great  deal  of 
information  on  the  things  to  be  avoided  in  the  manufacture  of  sugar, 
as  well  as  on  the  things  to  be  done.  His  second  attenapt  was  under 
more  favorable  circumstances  in  every  respect.  Not  only  was  the 
factory  lietter  equipped  and  more  competent  in  every  way,  but  it 
started  with  better  help.  This  is  the  only  one  of  all  the  factories 
started  prior  to  this  date  which  is  still  engaged  in  the  production  of 
sugar.  It  has  the  distinction  of  being  the  first  successful  pioneer  fac- 
tory. It  is  the  spark  in  the  smouldering  ruins  whose  latent  vittility 
caught  the  morning  ]>reeze  of  a  new  industrial  activity,  which  fanned 
it  into  the  flame  of  successful  beet-sugar  production  in  the  United 
States.  Its  capacity  has  been  enlarged  from  time  to  time,  until  it  is 
now  capable  of  working  1,100  tons  of  beets  daily. 

I  reproduce  here  from  a  ca-refully  prepared  article  by  Mr.  Truman 
G.  Palmer  a  recapitulation  of  losses  through  failures  prior  to  our 
period  of  success  and  including  some  more  recent  failures: 

But  a  very  indefinite  estimate  can  be  made  of  the  financial  loHses  incurred  during 
the  experimental  stages  of  this  industry. «  The  following  table  is  given  for  what  it  is 
worth,  nearly  all  of  the  larger  losses  being  taken  from  authenticated  figures  of  the 
companies  operating  the  plants: 

Loftffes  through  failures  in  the  beel-8U{far  indtiHln/  in  the  VnUed  States. 

1830,  Philadelphia,  Pa $100, 000     1875,  Soquel,  Cal $75, 000 

1838,  Northampton,  Mass 100, 000  I  1878,  Delaware 100, 000 

1863,  Chats  worth  Park,  III . . .       175, 000  Portland,  Me 100, 000 


1892,  Staunton,  Va 100, 000 

1896,  Mdy,  N.  Mex 200, 000 

Menominee  Falls,  Wis..  200,000 

1897,  Rome,  N.  Y 200,000 

1899,  Pekin,  111 50,000 


1869,  Fond  du  Lac,  Wis 35, 000 

1870,  Freeport,  111 75,000 

New  Jersey 1(X),  000 

Alvarado,  Cal 250, 000 

Sacramento,  Cal 75, 000 

1871,  Black  Hawk,  WMs 75, 000 

1873,  Ileton,  Cal 100,000                Total 2,110,000 

The  actual  amount  of  money  lost  in  the  Unite<^l  States  in  experimenting  with  beet 
roots  before  the  industry  be(;ame  established  on  a  paying  basis  will  never  be  known. 

The  loss  in  buildings  and  machinery  represents  but  a  small  portion  of  the  total 
amount  of  money  which  was  swallowed  up  in  experiments. 

Five  millions  of  dollars  probably  would  not  cover  the  direct  and  indirect  financial 
loeees  of  factory  and  field  in  the  quest  for  European  technical  knowledge,  to  say 
nothing  about  the  blasted  hopes  of  communities  and  the  l:>ankrupt(!y  of  interested 
individuals. 

The  losses  ariiiing  from  nearly  sixty  years  of  universal  failure  have  been  more  than 
compensated  by  the  all  but  universal  successes  of  the  past  ten  years. 

Aa  in  all  other  phases  of  life,  the  pioneers  have  paid  the  usual  pt^nalty  of  progres- 
wveneas,  and  to-day  we  are  profiting  by  their  failures. 

1888  was  the  first  year  in  our  history  when  home  productions  of  ])eet  sugar 
exceeded  1,000  tons,  and  it  terminated  a  series  of  disasters  which  had  lined  our  path- 
way for  over  half  a  century. 


^  No  attempt  has  been  made  to  estimate  the  loss  involved  in  Mormon  failure  of 
1852. 
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The  (irst  re<|iiiHite  of  a  HuccesHful  lx»et-siigar  factory  is  a  reasonable  Hiipply  of  good 
beete.  It  took  eighteen  years  of  Htru^ling  in  Alvarado  to  overcome  the  apathy  of 
the  faniiers,  who  at  la^^t  began  to  realize  that  beet  culture  was  a  profitable  line  of 
agriculture. 

The  "factory  expense'*  at  this  time  had  Ijeen  reduced  to  |56.57  j)er  ton  of  beets; 
the  fanners  were  paid  al>out  $o  j>er  ton,  making  a  total  cost  to  the  factory  of  $12.57 
per  ton.  The  iKiets  were  high  grade,  the  price  of  sugar  7  cents  per  pound,  and  the 
factory  wai*  able  to  make  a  prolit  of  11.50  per  ton  of  beets  worked. 

Ten  years  later  the  Alvarado  plant  had  nnluced  the  **  factory  exjx^nse"  from  f6.57 
to  $2.71  i)er  ton  of  l)eetM,  and  the  capacity  uf  the  factory  had  been  increased  from  !200 
to  800  tons  of  l)eet«  jHir  day. 

rERIOl)   OF   SUl^CESS,  1888   TX)   THE    PRESENT. 

Before^  ^oing  into  the  detailed  history  of  factories  representing  the 
practical  success  of  the  beet-sugar  industry  I  wish  to  refer  first  to 
some  of  the  men  who  have  been  instnmiental  in  bringing  it  about.  I 
have  already  spoken  of  the  elder  Dyer,  who  practically  belonged  to 
both  periods.     He  is  often  referred  to  as'''the  father  of  the  industry." 

Mr.  Henry  T.  Oxnard,  who  had  been  identified  with  cane-sugar  pro- 
duction, and  had  also  miule  a  study  of  beet-sugar  production,  in  1890 
organized  a  company  which  built  two  factories  in  Nebraska.  He  has 
continued  to  work  along  this  line  until  he  is  now  at  the  head  of  a  com- 
pany which  owns  and  operates  five  large  factories  and  is  maturing 
plans  for  others.     (See  PI.  HI.) 

Thomas  R.  Cutler,  of  Lehi,  Utah,  a  pioneer  in  this  work,  early 
became  impressed  with  the  future  of  the  beet-sugar  industry,  and 
interested  the  Mormon  people  in  the  possibilities  of  beet-sugar  pro- 
duction. 

He  early  discovered  that  at  the  time  lieets  should  be  delivered  at  the 
factory  there  was  a  shortage  in  freight  cars,  necessitated  by  the  demands 
for  transportation  of  crops  and  of  mining  products.  This  induced 
him  to  install,  at  three  different  places,  diffusion  stations  for  extract- 
ing the  juice.  One  of  these  stations  is  20  miles  distant  from  the  main 
factory,  and  the  nearest  one  is  10  miles.  Pipe  lines  are  buried  in  the 
ground,  through  which  the  juice  is  pumped  from  these  diffusion  stations 
to  the  main  fac^tory,  doing  away  with  the  necessity  of  transporting 
the  beets  eitiier  by  team  or  by  rail.  He  has  installed  a  permanent, 
practical,  cheap  metliod  of  delivering  to  the  factory  the  juice  of  the 
beets.  This  innovation  of  pij)e  lines  was  met  with  the  assurance  of 
experts  that  it  would  be  a  failure.  The  pipe-line  system  had  been 
tried  in  Europe  and  "'found  wanting,"  but  it  happened  that  it  had 
never  ])een  triced  by  a  *'  Yankee''  ])efore,  and  now  the  experts  will  have 
to  reverse  their  verdict  and  say  that  it  is  a  pronounced  success. 

Mr.  Cutler  found  that  fertilizer  could  be  introduced  into  the  Utah 
beet  fic^lds  to  a  good  advantage;  at  the  same  time  he  discovered  that 
two  islands  in  the  Great  Salt  Lake,  which  had  been  occupied  by  two 
different  species  of  birds  (cranes  and  pelicans)  as  rookeries  and  places 
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for  rearing  their  young,  abounded  in  depositw  of  guano.  It  is  quite 
genei-all}^  believed  that  the  Great  Salt  Lake  contains  no  animal  life, 
but  there  is  a  species  of  shrimp  inhabiting  this  lake,  tons  of  which 
are  washed  up  on  the  shores  of  these  islands,  contributing  also  to  this 
deposit  of  fertilizing  matter. 

Mr.  Claus  Spreckels  of  San  Francisco,  "father  of  sugar  pro- 
duction in  the  Hawaiian  Islands,"  several  years  ago  ti^ansferred  his 
field  of  active  operations  in  sugar  production  from  the  Haw^aiian 
Islands  to  the  State  of  California,  erecting  a  factory  of  large  capacity 
at  Watsonville,  which  he  followed  soon  after  with  another  of  ;^,000 
tons  capacity  at  Salinas.  Mr.  Spreckels  has  the  distinction  of  possess- 
ing the  largest  beet-sugar  factory  in  the  world.  The  enormous  demand 
of  this  factory  can  be  indicated  in  no  more  graphic;  way  than  by  stat- 
ing that  it  is  capable  of  working  every  day  a  train  load  of  beets  over 
1  mile  in  length. 

There  are  now  in  the  United  States  man}'  firms  prepared  to  design 
and  construct  sugar  factories  of  the  latest  and  most  improved  pattern. 
We  have  manufai^turers  of  machiner}'  in  our  large  cities  thoroughly 
equipped  to  install  the  best  and  most  modern  machinery  for  manufac- 
turing beet  sugar.  We  have  capitalists  and  promoters  working  for 
the  establishment  of  new  factories  to  develop  our  resources  in  \)eet- 
sugar  production. 

The  following  is  the  chronological  order  in  which  beet-sugar  facto- 
ries have  been  established  since  the  ^'period  of  disaster"  closed, 
together  with  a  statement  of  the  capacity  of  each: 

1888. — The  year  1888  marks  the  dividing  line  between  failure  and 
success  in  the  production  of  beet  sugar  in  the  United  States.  In  this 
year  Mr.  Claus  Spreckels,  of  San  Francisco,  one  of  the  original  sugar 
producers  of  the  Hawaiian  Islands,  and  probably  the  most  important, 
constructed  a  beet-sugar  factory  at  Watsonville,  Cal.,  with  a  daily 
working  capacity  of  300  tons  of  beets.  This  factory  is  notable  as  the 
first  in  the  United  States  which  has  had  continuous  success  from  the 
beginning. 

1890.— In  1890  Mr.  Henry  T.  Oxnard  erected  his  first  factory,  of 
300  tons  capacity,  at  Grand  Island,  Nebr.  The  operations  of  this  fac- 
tory and  the  farming  conditions  surrounding  it,  have  probabl}^  con- 
tributed more  than  any  other  source  to  all  the  country  east  of  the 
Rocky  Mountains,  in  furnishing  information  as  to  the  practical  results 
of  beet-sugar  production. 

1891. — During  this  year  three  factories  wore  (^onstru(^ted  at  places 
and  with  capacities  as  follows:  Norfolk,  Ne})r.,  350  tons;  Lehi,  Utah, 
350  tons;  Chino,  Cal.,  350  tons. 

1892,— The  factory  built  by  Mr.  O.  K.  Lapham,  of  Now  York,  at 
Staunton,  Va.,  and  operated  for  two  years,  accidcnUilly  burned  to  the 
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ground  in  1895,  and  was  never  rebuilt.  The  beets  grown  for  thisfac- 
toiy  were  very  good,  yet  it  is  not  a  localit}'  considered  favorable  for 
this  industry. 

1896. — In  1896  a  factor}^,  the  machinery  of  which  was  originally 
built  and  operated  in  Fi'ance,  removed  to  Canada,  and  then  to  Eddy, 
N.  Mex.  This  factory  had  a  daily  capacity  of  200  tons.  It  operated 
two  seasons  and  closed  down,  since  which  time  it  has  not  been 
working.  On  Febi-uary  3,  1903,  for  some  unknown  cause,  it  burned 
to  the  ground  without  insurance.  This  factory  was  one  of  the 
mistakes  of  beet-sugar  manufacturing  in  the  United  States.  In  type 
of  machinery  and  size  it  was  unfit  to  compete  with  more  modern  con- 
cerns, and  was  a  failure  both  in  Canada  and  New  Mexico. 

The  factory  built  at  Menominee  Falls,  Wis.,  in  1896,  was  an  abso- 
lute failure  from  the  beginning;  the  crop  of  beets  grown  for  it  rotted 
in  the  silos.  The  causes  contributing  to  this  failure  were  due  to 
faulty  construction  rather  than  to  any  natui*al  causes  or  conditions 
incident  to  the  locality,  as  is  shown  by  the  fact  that  a  ver}^  suc<;essful 
factor}'  is  in  operation  there  to-day.  The  new  factory  is  made  up  of 
the  old  building,  with  entirely  new  equipment  of  modern  machinery. 
It  was  found  necessary  to  dispose  of  all  the  machinery  of  the  old  fac- 
tory as  absolutely  worthless  for  this  purpose. 

1897. — A  factory  was  constructed  at  Los  Amitos,  Cal.,  having  a  daily 
capacity  of  350  tons.  This  was  one  of  the  first  enterprises  depending 
on  the  production  of  beets  on  new  and  unsubdued  lands.  The  land 
surrounding  this  factory  had  been  dne  of  the  oldest,  largest,  and  best 
known  sheep  ranges  in  California.  Sugar  beets  were  successfully 
grown  and  the  factory  was  able  to  declare  a  substantial  dividend  the 
first  year. 

In  1897  a  small  plant  of  French  pattern  was  moved  from  Farnham, 
Quebec,  to  Rome,  N.  Y. ;  was  operated  a  couple  of  years,  and  then 
ceased.  This  was  also  an  old-style,  second-hand  factory  of  French 
design,  and  while  in  operation  in  New  York  maintained  but  slightly 
over  100  tons  daily  capacity.  I  understand  that  it  is  to  be  finally  dis- 
mantled and  the  machinery  disposed  of. 

1898. — A  beet-sugar  factor}^  of  1,200  tons  daily  capacity  was  installed 
at  Crockett,  Cal.,  by  the  California  and  Hawaiian  Refining  Company. 
This  company  had  been  operating  a  plant  at  that  place,  refining  Hawaiian 
sugars.  It  conceived  the  idea  of  installing  a  department  for  manufac- 
turing and  refining  beet  sugar  during  the  natural  campaign  for  work- 
ing sugar  beets,  and  devoting  the  rest  of  its  time  and  energies  to  refin- 
ing Hawaiian  cane  sugar.  The  association  of  these  two  industries  is 
the  unique  feature  of  this  concern;  the  beet  sugar  furnishing  a  raw 
product  for  the  refiner,  increasing  the  suppl}^  of  the  refinery  to  that 
extent.     A  great  many  plans  have  been  proposed,  involving  the  use 
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of  the  machiner}^  of  beet-sugar  factories  for  a  longer  period  than  that 
afforded  in  the  natural  campaign  for  working  beets.  This  conil>ina- 
tion  of  manufacturing  and  refining  on  the  coast,  using  the  raw  sugars 
of  the  Hawaiian  Islands  and  the  raw  sugar  made  from  beets  in  the 
factory  itself,  or  in  others,  is  suggestive  of  what  may  be  done  by  other 
western  beet-sugar  concerns. 

The  introduction  of  the  beet-sugar  industry  now  became  ver\'  rapid. 
I  shall  simply  record  place,  capacity,  and  the  date  of  the  establish- 
ment of  later  factories: 

FaHories  buiU  during  five  yearSj  1898-1902,  vnth  capacities. 


Tons. 

1898,  St.  Louis  Park,  Minn 350 

La  Grande,  Oreg 360 

Ogden,  Utah :i50 

Betteravia,  Cal 500 

Bay  City,  Mich 500 

Binghamton,  N.  Y 300 

1899,  Pekin,  Ilia 500 

Oxnard,  Gal 2,000 

Salinai*,  Cal 3,000 

Leavitt  ( Ames),  Nebr 500 

Waverly,  Wash 350 

Bay  City,  Mich 750 

Rochester,  Mich 500 

Caro,  Mich 600 

Kalamazoo,  Mich 500 

Holland,  Mich 350 

Benton  Harbor,  Mich.  f> 350 

Marine  Citv,  Mich 350 


Tons. 

1899,  Fremont,  Ohio 350 

Lyons,  N.  Y 600 

fiugarCity,  Colo 500 

Grand  Junction,  Colo 350 

Rockyford,  Colo 1,000 

1900,  Alma,  Mich 600 

1901,  Logan,  Utah 400 

Loveland,  Colo 1,000 

Menominee  Fallt?,  Wis.  <* 500 

Saginaw,  Mich 600 

Lansing,  Mich 600 

Salzburg,  Mich 400 

1902,  Sebewaing,  Mich 600 

Carrollton,  Mich 800 

Mount  Clement^,  Mich 600 

Croswell,  Mich 600 

F.aton,  Colo 600 

Greeley,  Colo 800 


Factories  now  Jmilding  for  campaign  of  1903, 


Tons. 

Charlevoix,  Mich 600 

Mount  Pleasant,  Mich 600 

Menominee,  Mich 1, 000 

EastTawas,  Mich 600 

OwosBO,  Mich 1,000 


Tons. 


Fort  Collins,  Colo 600 

Windsor,  Colo 600 

Longmont,  Colo (KX) 

Gardner,  Utah 1,200 


In  presenting  the  above  list  of  sugar  factories,  armnged  according 
to  the  date  of  installation  and  giving  the  dail}'  capacity  at  the  begin- 
ning, I  must  call  attention  to  the  fact  that  a  great  many  of  these 
have  since  greatlj-  increased  their  working  capac^ity.  I  also  call  atten- 
tion to  the  pertinent  fact  that  recent  factories  are  starting  with  much 
larger  capacities.  We  are  increasing  the  sugar  output  of  this  country 
not  only  through  a  large  increase   in  the  number  of   factories  but 

« Failed  as  a  l)eet-sugar  factory;  afterwards  run  as  a  ghicoK*  factory. 
^Faileil,  and  in  1901  was  dismantled  and  removed  to  Canada. 
^The  factory  originally  built  here  in  1S96  was  a  failure^;  it  was  rel»ui!t  iu  UK)!  and 
is  now  in  successful  operation. 
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through  building  larger  factories  and  enlarging  the  capacities  of  those 
ali'oady  built. 

It  must  not  be  assumed  that  all  of  the  factories  built  during  this 
period  of  successful  opcmtion  have  proven  successful.  Some  of  these, 
from  one  cause  and  another,  have  shared  the  fate  of  those  built  dur- 
ing the  period  of  failure. 

In  iHW  a  factory  was  constructed  at  Pekin,  111.,  of  500  tons  daily 
capacity.  This  factor^'  operated  one  year.  The  surrounding  country 
produced  a  crop  of  beets  for  the  second  campaign,  but  the  company 
concluded  not  to  continue  longer  in  the  production  of  l)eet  sugar 
and  converted  the  concern  into  a  glucose  factory,  and  the  beets  grown 
for  IIHM)  were  sold  to  the  factorv  in  Ohio  and  the  one  at  Benton  Har- 
bor,  Mich.  There  were  probably  two  reasons  contributing  to  this 
change: 

First.  The  season  during  which  the  factory  operated  was  not  a 
favorable  one  for  growing  sugar  beets.  It  was  the  trial  year  of  the 
farmers  on  an  entirely  new  crop.  The  beets  were  small  as  a  rule  and 
not  high  in  their  sugar  content. 

Second.  This  particular  district  is  one  devoted  to  extensive  produc- 
tion of  glucose  and  whisky.  Parties  interested  in  the  beet-sugar 
factory  were  experienced  in  both  of  these  other  enterprises.  The 
possibilities  of  producing  glucose  were  well  understood  and  those 
of  sugar  l)eets  were  indefinite.  The  first  year's  experience  w^as  not 
encouraging  to  sugar  production. 

In  181>9  a  sugar  factory  of  350  tons  capacity  was  installed  at  Benton 
Harbor,  Mich.  It  operated  two  years  under  unfavorable  cii-cum- 
stances.  It  was  late  in  building  and  completion,  and  the  first  year 
was  not  favorable  to  sugar-beet  growing.  The  fanners  were  discour- 
aged in  their  first  attempts.  The  country  surrounding  this  factory  is 
devoted  to  vineyards  and  peach  orchards,  both  of  which  are  very 
profitable,  producing  fruit  of  a  ver}'^  fine  and  delicate  flavor,  which 
finds  a  ready  and  near  market  in  Chicago  and  other  cities  adjacent. 
The  farmers  were  so  successful  in  producing  peaches  and  grapes  that 
the}'  were  loth  to  change  to  production  of  sugar  beets;  they  were  more 
inclined  to  plant  all  available  lands  in  orchards  and  vineyards.  The 
factory  found  it  ver\'  difficult  to  procure  a  sufficient  supply  of  beets, 
and  in  1901  it  was  dismantled  and  removed  to  Canada,  to  engage  ia 
beet-sugar  production  there. 

A  factor}^  was  built  at  (irand  Junction,  Colo.,  in  1899,  having  a 
dail}'  capacity  of  850  tons.  This  factory  has  not  been  operating  for 
the  last  two  j'cars,  l)ut  must  not  be  classed  among  the  failures.  It  is 
a  factory  of  modern  make  and  equipment,  and  built  throughout  of 
brick,  cement,  and  steel,  and  is  located  in  the  very  fertile  vallej'  of  the 
Grand  River.  This  is  probably  one  of  the  best  fruit-producing  dis 
tricts  in  the  Rocky  Mounbiins,  the  whole  enthusiasm  and  energ}'  of 
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the  people  having  been  thrown  into  this  enterprise.  It  is  one  thor- 
oughly understood  by  the  farmers  and  the  results  of  which  are  very 
satisfactory.  The  sugar  factory  experienced  from  the  start  a  difficulty 
in  getting  the  farmers  to  give  up  fruit  growing  and  devote  lands  to 
beet  growing,  which  with  them  was  new  and  untried.  Practically  the 
onlv  land  that  could  be  secured  was  the  new  wild  land.  The  farmers 
undertook  here  to  bring  this  soil  into  cultivation  b}'  growing  sugar 
beets  for  the  first  crop.  It  is  well  undei*stood  that  sugar  beets  are  not 
good  as  a  pioneer  crop,  and  while  it  ma}'  be  said  that  the  factory  at 
Grand  Junction  failed  to  secure  a  sufficient  supply  of  good  beets,  yet 
I  am  not  at  all  prepared  to  say  that  the  older  and  better  cultivated 
land.s  of  Grand  River  Valley  will  not  produce  a  first-class  crop  of  beets 
if  given  a  fair  chance.  I  expect  to  see  this  factory  a  thriving  concern. 
Most  of  the  soils  around  (Jrand  Junction  are  gi-adually  being  brought 
under  cultivation,  and  their  condition  is  gradually  bex?oming  better  for 
growing  sugar  beets  or  any  other  crop. 

AX   INSTRUCrrVE   COMPARISON. 

Comparing  the  status  of  the  l)eet-sugar  industry  in  1903  with  its 
status  at  the  beginning  of  1897,  when  the  Department's  work  of  fos- 
teruig  beet-sufi^r  industr}'  was  renewed,  and  which  marks  the  begin- 
ning of  the  great  activity  in  factory  building,  I  offer  the  following 
data: 

In  1897  we  had  8  factories,  with  capacities  as  follows: 

Tons.  Tons. 

Grand  Island,  Nebr 300     Rome,  N.  Y 200 

Norfolk,  Nebr 300  

Alvarado,  Cal 800  i  Total  daily  capacity,  beeta. .  3,750 

Watsonville,  Cal 800     Average  daily  capacity  jier  factory, 

Chino,  Cal 800         l)eet8..... 469 


Loe  AlamitoB,  Cal 350 


Total  daily  capacity  for  production 


Eddy,  N.  Mex 200         of  sugar 426 

Working  up  to  their  full  capacities  for  a  campaign  of  88.2  days  (the 
average  length  of  campaign  in  1901),  these  factories  would  require 
annually  830,750  tons  of  beets,  having  a  value  of  Jl, 323,000,  and  would 
produce  37,573  tons  of  sugar,  having  a  retail  vahie  at  5  cents  per  pound 
of  13,757,300. 

Counting  three  diffusion  stations  as  factories,  we  had  ready  for  oper- 
ation in  the  campaign  of  1902,  46  beet-sugar  factories.  Adding  to  this 
list  9  now  building  for  the  campaign  of  1903,  gives  us  a  total  of  55 
factories,  a**  compared  with  8  at  the  beginning  of  1897.  The  combined 
daily  capacity  of  these  factories  is  37,2(M>  tons  of  beets,  as  compared 
with  3,750.  The  combined  capacity  for  a  campaign  of  88.2  days  is 
3,281,(H0  tons  of  beets,  as  compared  with  330,750  in  1897.  The  num- 
ber of  factories  has  increased  sevenfold,  while  the  capacity  has  increased 
tenfold.     The  daih"  output  of  sugar  of  these  factories  is  3,720  tons,  as 
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ronipared  with  4^<>  in  181>7.  The  combined  output  of  sug^r  for  all  the 
factories  for  the  campaign  is  .*5:>S,1()4  tons,  as  compared  with  37,573  in 
18i)7.  The  value  of  this  sugar  at  5  cents  a  jx^und  is  $32,81 0,4<K),  ss 
compared  with  $3,757,300.  The  average  daily  capacity  of  these  fac- 
tories is  604  tons  of  beets,  jus  comjiared  with  469.  The  inve^stment  in 
these  fac*tories  represents  a  valuation  of  $36,520,000,  and  a  further 
investment  of  $1S,2()0,000  of  annual  working  capital  to  operate  them, 
as  comjmred  with  $4,248,000  and  $2,124,000,  the  corresponding 
amounts  for  1897. 

This  comjmrisoTi  of  the  status  of  the  industrj^  in  1897  and  1903  shows 
the  progress  brought  about  in  six  years. 

Basing  an  (Estimate  on  the  actual  results  obtained  in  our  factories  in 
1901,  our  present  factories  w^ould  employ  in  common  lalx)rers  to  oper- 
ate tliem  13,022  hands.  To  grow  the  beets  for  the  factories  would 
require  ♦)5,()21  laborers  on  the  farms.  If  we  were  to  produce  all  the 
sugar  we  i)ow  consume  in  the  United  States,  it  would  require  the 
employment  in  our  factories  of  127,107  hands  and  on  our  famis  for 
growing  the  beets  r)22,165  hands. 

EEVIEW  OE  THE  BEET-8TJ0AE  IHDTJ8TET  BY  STATES. 

The  following  table  shows  the  States  in  which  beet  sugar  is  pro- 
diKH^d,  the  number  of  factories  which  will  be  in  operation  in  each  State 
in  1903  with  their  agregate  capacity,  and  an  estimate  of  their  annual 
sugar  j)rcKluct: 

Nmnher  of  facto rifs^  tritk  iheir  nijtanli/  for  varhhtg  htuin  and  prod nring  ttagar  for  1903 

hu  States. 


Stat4'. 


Michigan. 
California 
(Colorado  . 
Utah 


Nt'bniwka.. 
New  York , 
Wisconsin. 
Minnesota, 
Ohio 


OreKon 

WaHliington. 

Total  . 


NumbtT 
of  fac- 
tories. 


'21 

8 

9 

«7 

3 
•I 

1 
1 
1 
1 
1 


nofiTT^o      Annual  ce- 
"^^"-      ,  of  sugar. 


Tcm». 
13,100 
10.200 
6,250 
3,3S0 
1.20O 
1,-200 

:ioo 
:)50 

.S50 
3n0 

.:i50 


5ft 


37,200 


Tbn*. 

110.M2 
89.^64 
55,  IS 

29,  M? 

io.r*4 

10. 584 
4, 410 
3,aw 
3.0?<7 
3,087 
3,0S7 

32?<.1W 


'I  Throe  of  tliesc"  are  slieinK:  statlonH  only. 


MirilKiAN. 


The  State  of  Michigsin  manufactured  her  first  beet  sugar  in  1898  at 
Ba}'  City,  and  tiie  foUowing  year  7  factories  were  located  at  l^y  City 
(PI.  IV),  Rochester,  Caro,  Kalamazoo,  Holland,  Benton  Harljor,  and 
Marine  City;  the  next  year,  1900,  a  factory  was  located  at  Alma;  in  1901 
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factories  wore  establinhed  at  Saginaw,  Ijansing,  and  Salzburg;  m  1902, 
at  Sel)ewaing,  (iirrollton,  Mount  (Elements,  and  (/roswell;  in  1903 
factories  will  he  put  in  operation  at  Charlevoix,  Mount  Pleasant, 
Owosso,  Menominee,  and  East  Tawas.  To  thivS  State  the  sugar  indus- 
try has  come  as  a  natural  sequence  of  events  in  her  industrial  develop- 
ment. The  business  of  the  State  hjwi  been  founded  largely  on  lumber 
production.  This  has  overshadowed  her  farming  interests,  which  were 
somewhat  backward,  considering  the  great  agricultural  resources  of 
the  State.  When  her  forests  were  practically  cleared,  it  became  evident 
that  the  great  luml)er  mills  must  shut  down  and  other  business  inter- 
ests must  suffer  in  consequence.  Naturally  the  people  of  the  State 
turned  their  attention  to  their  soil  resources.  When  it  became  evident 
that  conditions  were  favorable  for  sugar-beet  production,  all  of  the 
business  interests  naturally  encouraged  the  establishment  of  factories. 
The  State  had  the  capital  and  organization  of  the  luml>er  interests  just 
retiring  from  lumber  production.  Under  these  circumstances  a  rapid 
development  of  the  industry  took  place. 

Sugar  production  has  been  confined  to  the  lower  peninsula  until 
recently  it  invaded  the  upper  peninsula,  where  there  is  a  number  of 
places  whose  conditions  have  been  examined  and  where  indications 
point  to  the  establishment  of  sugar  factories  in  the  near  future. 

Five  years  ago  all  the  sugar  consumed  in  the  State  was  produced 
outside  her  borders.  At  the  present  writing  her  factories  are  capable 
of  producing  annually  115,542  tons  of  sugar. 

While  it  can  not  be  said  that  the  State  has  the  best  of  soil  for  the 
production  of  sugar  beets,  yet  the  beets  grown  there  are  of  a  quality 
and  purity  acceptable  to  the  sugar  factories,  and  the  net  profits  to  the 
farmer  compare  very  favorabh'  with  those  from  any  of  the  other 
crops.  Unfortunately  the  seasons  have  been  erratic  in  the  State  of 
Michigan  since  the  production  of  sugar  began.  Considered  alone, 
the  results  of  beet  growing  have  been  a  little  discouraging;  but  in 
comparison  with  other  crops,  the  results  appear  very  favorable.  From 
a  commercial  standpoint,  the  geographical  location  of  the  State  is 
very  advantageous.  The  shipping  facilities  are  proba])l3-  better  than 
those  of  any  other  State  in  the  Union.  Nearly  surrounded  by  the 
waters  of  Lake  Michigan  and  Huron,  it  has  the  advantages  of  easy 
and  cheap  water  ti'ansportation.  It  is  crossed  by  a  network  of  rail- 
roads which  reach  the  great  shipping  and  commercial  centers,  such 
as  Chicago,  Detroit,  and  Buffalo.  These  are  advantages  that  could 
not  be  permanently  overlooked,  so  long  as  the  State  had  an  interest 
not  fully  developed.  While  engaged  in  lumber  production,  the  nat- 
ural energies  of  the  State  were  a))sorbed  in  carrying  out  this  enter- 
prise. It  called  for  considera])le  capital.  The  State's  experience  in 
lumber  production  was  (^ompai'atively  short,  but  profitable,  and  it 
monopolized  attention.     The  State  is  just  as  favorably  situated  for 
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carrying  out  .successfully  aii}"  other  manufacturing  enterprise  adapted 
to  its  natural  conditions.  Iteet-sugar  production,  which  fosters  cream- 
eries and  other  entei-prises,  came  as  a  favoi-able  substitute  for  the 
waning  lumber  industry.  The  building  of  new  beet-sugar  factories  at 
many  points  in  the  State  is  now  proposed,  and  it  appears  quite  prob- 
able that  many  of  them  will  lie  constructed  in  the  near  future.  It  is 
evident  that  the  State  will  soon  not  onl}'  produce  enough  sugar  to  sup- 
ply its  own  wants,  but  will  be  sending  a  considerable  amount  to  other 
markets. 

CAL.IFOBNIA. 

This  State  has  from  the  first  led  in  the  production  of  beet  sugar. 
There  are  reasons  why  the  people  of  California  should  have  early 
engaged  in  the  beet-sugar  production,  though  not  the  s  ime  as  those 
influencing  the  people  of  Michigan.  Among  the  agricultural  interests 
of  the  State  the  greatest  development  has  been  in  the  growing  of  small 
grain  and  fruits.  Until  quite  recently  irrigation  Jiad  not  been  exten- 
sively employed,  the  farmers  depending  mostly  on  the  natural  supply 
of  water.  There  are  three  classes  of  lands  known  to  the  farmers  of 
the  State — arid  lands,  damp  lands,  and  lands  under  irrigation  ditches. 
The  fruit  interests  of  southern  California  were  confined  largely  to  the 
last  of  these;  on  the  damp  lands  were  grown  small  grains.  These 
lands  were  capable  of  retaining  moisture  sufficient  to  develop  crops  of 
small  grain  after  a  good  supply  of  winter  i"ain.  They  were  called 
damp  lands  because  of  their  peculiar  capability  of  holding  moisture, 
which  probably  came  from  the  subirrigation  or  drainage  of  the  water 
from  higher  levels.  The  dry  lands  were  higher  up  and  not  nearly  so 
valuable.  It  became  evident  to  the  farmers  that  the}^  could  not  con- 
tinually grow  small  grains;  alfalfa  was  therefore  introduced  in  rota- 
tion with  other  crops  and  was  found  very  helpful  in  many  ways, 
especially  as  a  soil  renovator,  and  sugar  beets  were  tried  with  success. 

Some  3' ears  ago  the  State  had  a  period  of  depression  from  which  it 
has  recovered.  It  was  far  removed  from  the  Eastern  markets,  reach- 
ing them  only  by  a  long  circuitous  trip  by  the  sea  requiring  several 
months,  or  overland  by  railroad  reciuiring  fifteen  to  twenty  days  or 
more.  Many  of  the  fruits  grown  in  California  are  too  perishable  for 
long  shipment.  This  necessitates  preparation  of  the  fruit  by  canning 
and  presen  ing  in  diflferent  ways.  California  had  a  great  many  com- 
petitors in  this  prepared-fruit  production,  some  of  them  much  more 
favorabl}^  situated  as  regards  the  Eastern  markets.  Fruit  production 
was  not  meeting  expectations;  it  was  overdone.  Shipping  the  perish- 
able fruits  was  more  or  l(\ss  hazardous,  and  the  canned  fruits  came 
into  such  severe  competition  with  those  more  favorably  situated  that 
the  growing  of  these  fruits  l)ecanie  somewhat  dis<*ou raging.  Sugar 
beets  came  to  the  State  as  a  itatunil  crop,  serving  to  relieve  the  difficult 
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situation  of  both  the  grain  i-aisers  and  the  fruit  growers.  Since  the 
introduction  of  sugar-beet  growing,  there  has  been  a  general  improve- 
ment in  agricultural  methods  and  results,  and  a  Initter  understanding 
of  the  conditions  of  the  State.  Farmers  have  learned  to  plant  earlier 
and  take  longer  advantage  of  the  winter  rains.  They  have  also  dis- 
covered water  resources  which  can  be  made  available  for  irrigation 
through  artesian  wells,  man\'  of  these  flowing.  While  the  })eet-sugar 
industry  hits  rapidly  increased  in  importance,  fruit  growing  has  not 
lost  its  popularity  as  one  of  the  leading  industries  of  the  State. 

Many  new  beet-sugar  projects  are  under  contemplation  in  California, 
8ome  of  them  having  a  capitalization  of  several  million  dollars,  and 
including  the  building  of  irrigating  ditches,  along  whic^h  are  to  be 
established  at  various  places  several  factories,  the  dit<!h  contributing 
water  to  lands  for  growing  sugar  beets  for  all  of  them. 

California  will  probably  always  maintain  a  leading  position  among 
the  States  in  the  production  of  sugar  beets  as  it  does  in  other  lines  of 
industry.  The  building  of  an  isthmian  canal  will  probably  give  this 
State  especial  advantages  that  will  greatly  promote  its  progress. 

C50IX)RAD0. 

We  are  inclined  to  think  of  Colorado  as  a  mining  State,  and  in 
comparison  with  others  she  is  fully  entitled  to  be  classed  as  such.  It 
jicems  incredible  to  some  people  that  the  value  of  Coloitido's  agricul- 
tural interests  is  greater  than  that  of  her  mining  interests,  and  further 
that  they  are  annually  outstripping  in  growth  her  mining  interests. 
Outside  of  grazing  Colorado  would  not  cut  much  figure  in  an  agricul- 
tural way  if  the  irrigating  ditches  were  left  out  of  consideration.  It 
Is  through  irrigation  that  the  State  is  coming  rapidly  into  prominence 
in  the  production  of  roots,  cereals,  and  forage  crops.  Her  soils  are 
hanlly  excelled  when  sufficient  water  is  placed  on  them. 

The  State  experiment  station  in  189(3  began  extensive  experiments 
in  growing  sugar  beets  in  all  parts  of  the  Stati^..  These  experiments, 
like  those  in  many  other  parts  of  the  Tnited  Stiites,  were  conducted 
under  verv  unfavora])le  circunLstances.  In  order  to  test  the  different 
soils  and  sections  of  the  State,  the  experiments  were  dependent  upon 
farmers  who  had  had  no  experience  in  growing  sugar  beets.  Many  of 
them  were  newcomers  unac^quainted  with  the  proper  methods  of  grow- 
ing any  kind  of  crop  under  Colorado's  conditions.  However,  results 
of  these  experiments  always  indicated  that  conditions  in  the  State  were 
favorable  to  the  production  of  sugar  beets.  A  factory  was  built  at 
Grand  Junction  in  1898.  Another  large  factory  was  built  in  the  same 
year  at  Rockyford.  This  place  had  attained  considerable  prominence 
in  the  commercial  world  by  furnishing  the  famous  ''Rockyford" 
melons,  of  superior  sweetness  and  flavor.  It  was  assumtKl  tliat  a  soil 
and  climate  which  could  accomplish  such  results  with  melons  ought  to 
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be  very  favorable  for  producini^  suj^ar  beets.  Experiments  indicated 
this  to  l>e  true.  This  factory  was  a  great  success  from  the  lx;ginning. 
Another  one  followed,  17  miles  distant,  at  Sugar  City,  the  same  year; 
another  at  Loveland  in  1901,  and  still  another  later.  There  are  now 
9  factories  in  the  State.  All  of  them  have  shown  very  high  results  in 
tonnage  per  acre.  In  sugar  content  of  the  beets,  no  other  beet- 
producing  area  has  ever  excelled  Colorado,  year  after  year,  the  beets 
worked  at  some  of  the  factori(»s  having  an  average  sugar  content  of 
over  17  per  cent.  This  average  is  far  })eyond  the  highest  expectations 
of  scientists  when  the}'  })egan  the  breeding  of  sugar  l>eets  for  a  higher 
content  of  sugar. 

There  are  a  great  many  projects  contemplated  for  utilizing  other 
fertile  valleys  or  parts  of  valleys  in  Colorado.  Agriculture  in  this 
State  was,  prior  to  1897,  practical!}'  confined  to  grazing,  alfalfa,  pota- 
toes, and  small  grains.  It  has  extensive  natural  irrigation  resources 
to  draw  on  for  further  development.  The  great  Rocky  Mountain 
chain  passes  through  this  State.  It  is  traversed  by  several  streams, 
carrying  the  waters  of  the  melting  snows  of  winter  and  the  i-ains  of 
spring  seeking  outlet  to  the  sea.  Under  the  new  irrigation  laws  this 
water  will  eventually  be  stored  and  held  to  supply  the  many  fertile 
valleys  of  Colorado  with  sufficient  water  to  produce  abundant  crops. 
The  leading  feature  will  ])e  sugar-beet  growing.  The  natural  resources 
of  soil  and  water  supply  will  give  to  Colorado  an  advantageous  posi- 
tion in  the  production  of  sugar  beets.  If  any  argument  were  needed 
to  estaWish  the  feasibility  of  storing  water,  such  as  is  contemplated 
by  the  new  irrigation  law,  one  needs  only  to  mount  the  foothills  or 
mountains  north  of  Denver  and  cast  his  eye  to  the  east  over  that  broad 
expanse  of  fertile  valleys.  He  will  see  hundreds  of  tiny  lakes  glim- 
mering in  the  sunshine,  awaiting  only  the  opportunity  when  needed  to 
enliven  the  activity  of  the  soils  throughout  the  valleys,  producing  those 
abundant  (Tops  for  which  the  section  is  noted.  These  lakes  are  arti- 
ficial, having  been  pla<*ed  on  these  higher  grounds  by  combinations  of 
farmers  or  companies  for  tlie  purpose  of  developing  these  beautiful 
valleys.  They  are  crude  attempts  as  compared  with  those  contem- 
plated by  the  Government  under  its  new  irrigation  law.  There  is 
much  wai^te  in  connection  with  them,  but  thev  have  been  resourceful 
in  accomplishing  the  work  of  the  designers.  Reservoirs  lK)unded  by 
the  rocky  walls  of  the  mountains  will  )>e  nmch  more  permanent  and 
efficient  for  storing  these  waters;  a  more  comprehensive  plan,  under 
the  direction  of  better  engineers,  will  probably  be  a  great  deal  more 
effective.  But  those  hundreds  of  artificial  lakes  are  conclusive  evi- 
dence of  the  utility  of  storing  water. 

I  must  call  attention  to  another  thing  favorable  to  manufacturing 
in  Colorado.  The  mounttiin  streams  afford  great  opportunities  for 
power.     The  same  is  true  of  Utah,  Idaho,  and  other  States  of  the 
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mountain  region.  This  power  c4in  ]>e  tmiisformed  into  eh^otricity, 
which  can  be  harnessed  to  the  work  of  moving  the  wheels  of  machinery. 
This  is  actually  taking  plac^e  in  Utah.  The  power  producing  electric 
lights  of  towns,  used  in  opei'ating  street  railways,  in  mining,  and,  to 
some  extent,  in  the  sugar  factories  is  contributed  by  the  rush  of  waters 
down  the  mountain  sides.  Such  natural  facilities  aid  much  in  cheap- 
ening the  cost  of  production.  They  are  the  free  contributions  of 
nature  which  will  continue  for  all  time. 

UTAH. 

This  was  the  third  State  to  enter  the  field  as  a  producer  of  beet  sugar, 
the  first  factory  being  built  at  Lehi  City  in  1891.  In  this  State  again 
we  find  the  introduction  of  this  industry  influenced  by  strong  circum- 
stantial causes.  The  farms  in  Utah  are  small,  usually  ranging  from  10 
to  4i)  acres.  The  farmers  of  Utah  had  gone  further  in  the  develop- 
ment and  use  of  irrigation  than  in  other  parts  of  the  United  States. 
These  small  farms  had  been  made  as  productive  as  possible,  and 
afforded  emplo3'ment  for  a  maximum  amount  of  labor.  Such  condi- 
tions are  ideal  for  sugar  production.  It  is  never  advisable  in  starting 
the  growing  of  sugar  beets  for  a  factory  to  oncounige  the  farmers  to 
put  in  more  than  5  to  10  acres  each;  and,  in  fact,  with  most  farmers 
who  have  acquired  experience,  it  is  never  advisable  to  encounige  a 
much  larger  planting  than  10  to  20  acres.  Some  farmers  are  capable 
of  handling  a  much  larger  field  than  this,  but  as  a  rule  it  is  not  advis- 
able. There  is  no  general  field  crop  that  requires  so  nmch  outlay  for 
labor  as  sugar  beets,  but  there  is  probably  no  other  crop  that  will 
meet  the  expense  and  return  a  good  profit  in  addition  so  readily. 

The  people  of  Utah  had  been  accustomed  to  supplying  their  own  needs 
as  nearly  as  possible  by  their  own  efforts;  sugar  was  an  item  of  impor- 
tance in  their  daily  wants.  The  production  of  sugar  beets  and  the 
manufacture  of  sugar  fitted  so  nicely  into  their  system  of  farming  and 
industrial  life  that  it  came  as  a  matter  of  course  as  soon  as  the  industry 
began  to  attract  attention  in  the  United  States.  That  the  wisdom  of 
intrwlucing  it  into  Utah  hjus  been  fulh'  demonstrated  is  shown  by  the 
fact  that  this  first  factory  has  been  able  to  produce  it  more  cheaply 
than  any  other  factory  in  the  United  States.  The  results  of  this  first 
factoiy  gave  sugar  manufacturing  an  impetus  in  Utah,  and  now  they 
have,  counting  three  rasping  stations  connected  with  the  Lehi  City 
plant,  seven  factories,  with  a  combined  daily  capacity  of  3,850  tons  of 
Ijeets  and  a  practical  estimate  of  annual  output  of  sugar  of  29,547  tons. 
The  present  annual  consumption  of  Utah  is  9,4(>4.8  tons  of  sugar. 
Her  production  surpassed  her  consumption  some  time  ago,  and  now 
the  State  is  shipping  over  20,000  tons  of  sugjir  to  Missouri  River 
points  and  other  markets. 

There  are  quite  a  number  of  projects  under  consideration  in  Utah, 
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having  in  view  the  utilization  of  large  tracts  of  land  in  fertile  valleys 
where  additional  water  for  irrigation  purposes  can  be  had.  These 
lands  are  well  located  for  utilizing  water  power,  securing  shipping 
facilities,  and  developing  feeding  and  dairying.  Utah  is  sure  to  c*on- 
tinue,  as  it  has  started,  one  of  the  leading  sugar-producing  Staters  of 
the  Union. 

NEBRASKA. 

It  will  be  noticed  that  in  the  case  of  the  last  three  States,  California, 
Colorado,  and  Utah,  irrigation  plays  a  leading  part  in  the  industry. 
The  results  in  Michigan  and  Nebraska,  where  beets  are  grown  under 
rain  conditions,  are  offered  in  comparison.  The  mountain  and  coast 
States  have  some  favorable  conditions  which  Michigan  has  not,  espe- 
cially in  the  high  sugar  content  of  the  beets  grown  there;  but  Michigan 
has  some  advantages  in  her  location,  markets  and  shipping  facilities 
which  the  Western  States  have  not. 

Nebraska  was  the  second  State  to  enter  the  field  of  beet-sugar  pro 
duction,  establishing  a  factory  at  Grand  Island  in  1890.  This  factory 
is  about  midway  between  the  two  extremes  of  rain  conditions  in 
Nebraska,  the  eastern  portion  securing  sufficient  rain  for  cropping, 
and  the  western  portion  being  too  arid  for  this  purpose,  but  suitable 
for  grazing.  There  are  many  things  in  the  northeast  quarter  of  the 
State  that  give  to  beet-sugar  production  ideal  conditions,  among  which 
may  be  mentioned  nearness  of  the  stock  range  and  facilities  for  feed- 
ing and  shipping  stock.  The  soil  is  genei'ally  a  sandy  loam,  and  seems 
adapted  very  well  to  production  of  sugar  beets,  corn,  oats,  and  all  kinds 
of  forage. 

There  are  three  beet-sugar  factories  in  the  State,  having  an  aggre- 
gate capacity  for  working  1,200  tons  of  beets  daily  and  manufactur- 
ing 10,584  tons  of  sugar  annually,  the  present  annual  consumption  of 
sugar  in  the  State  being  36,467.5  tons.  While  there  are  other  projects 
contemplated  in  Nebraska,  some  of  which  will  probably  materialize 
into  beet-sugar  producing  concerns,  yet  I  take  it  that  sugar  production 
in  the  State  will  not  become  an  industry  of  predominating  importance. 

NEW   YORK. 

The  situation  in  beet-sugar  production  in  New  York  State  is  rather 
anomalous.  Practical  experience  in  manufacturing  sugar  has  not 
entirely  confirmed  the  results  of  experiments.  In  many  places  the 
soil  and  natural  conditions  for  cropping  are  quite  favorable  to  beet 
production.  The  transportation  facilities  can  hardly  be  surpassed, 
even  by  those  of  Michigan.  So  far  as  its  markets  are  concerned,  it  is 
probably  more  advanbigeously  situated  than  any  other  State.  The 
farmers  are  thoroughly  accustomed  to  garden  crops,  dairying,  and  the 
uses  of  by-products  of  all  kinds  in  their  food  rations.     Yet  it  can  not 
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be  said  that  the  results  so  far  in  New  York  in  producing  ])eet  sugar 
are  the  most  flattering.  To  me  they  have  been  quite  disappointing. 
1  had  occasion  to  spend  some  time  in  New  York  during  last  fall  about 
the  time  beets  were  harvested  for  the  sugar  factories  and,  in  talking 
with  the  farmers  in  many  sections  where  they  are  growing  sugar  beets, 
1  found  that  the  most  reasonable  explanation  which  could  be  given  is 
the  fact  that  sugar  beets  have  to  compete  with  too  many  other  well- 
established  crops  in  which  the  farmers  are  well  posted  and  to  which 
they  are  wedded  to  such  an  extent  that  they  hesitate  to  give  them  up. 
There  is  a  tendency  among  the  farmers  of  New  York  to  grow  certain 
special  iield  crops,  differing  from  those  grown  on  the  cheaper  lands 
farther  west,  with  which  the}^  do  not  have  to  come  into  competition. 
I  found  one  locality  almost  entirely  devoted  to  peppenuint,  another 
one  to  broom  corn,  another  to  cabbage,  etc.  Farmers  are  receiving 
substantial  returns  from  these  crops  and  are  satisfied  to  continue  with 
them  rather  than  take  up  others  requiring  mor^  expense  and  labor  in 
cultivation,  such  as  sugar  beets,  even  though  remunerative  in  the  end. 
Hence  the  factories  in  New  York  have  not  achieved  great  success, 
simply  because,  up  to  d[ate,  they  have  not  been  able  to  interest  the 
farmei"8  in  growing  sugar  beets.  There  is  no  question  but  that  the 
prospects  are  improving  in  this  respect,  and  that  the  day  is  coming 
when  sugar  beets  will  receive  a  larger  share  of  attention.  Eastern 
farmers  find  some  difficulty  in  selecting  the  field  crops  which  will 
enable  them  to  avoid  Western  competition.  This  competition  has 
been  felt  so  strongly  and  keenly  that  they  hesitafe  to  take  up  some- 
thing new.  There  is  no  question  but  that  it  is  a  great  deal  harder  in 
the  State  of  New  York  to  procure  acreage  for  a  beet-sugar  factory 
than  in  any  other  part  of  the  country.  There  are  some  projects  being 
talked  of  for  the  future,  and  no  doubt,  while  the  State  will  be  slower 
to  take  up  the  industry  than  some  of  the  States  farther  west,  in  time 
it  will  show  substantial  interests  in  beet-sugar  production. 

WISCONSIN. 

Attention  has  elsewhere  been  called  to  the  fact  that  in  18(59  a  factory 
was  established  at  Fond  du  Lac.  It  was  of  small  capacity,  but  its 
equipment  was  up  to  date.  The  project  was  hampered  for  want  of 
funds.  I  mention  this  factory  here  because,  of  all  the  contempora- 
neous attempts  to  manufacture  beet  sugar  in  the  United  States,  this 
was  the  only  one  that  gave  evidence  of  success.  It  was  not  appre- 
ciated there  at  the  time.  The  people  managing  this  concern  through 
superior  inducements  inspired  by  their  work,  were  persuaded  to  go 
to  California,  not  receiving  sufficient  encouragement  to  stay  where 
they  were.  This  was  unfortunate.  There  is  no  telling  what  Wis- 
consin might  be  doing  in  beet-sugar  production  to-day  had  these  people 
continued  in  their  successful  career  at  Fond  du  Lac.     As  it  was  they 
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went  to  California  and  failed.  If  they  had  stayed  they  would  prob- 
ably have  succeeded  and  the  industry  in  the  United  States  would  have 
received  an  earlier  start  and  Wisconsin  would  have  enjoyed  its  benefits. 

Another  attempt  was  made  about  five  years  ago  at  Menominee  Falls. 
This  failed  for  want  of  proper  construction  of  machinery.  The  fac- 
tory went  into  the  hands  of  a  receiver,  lay  idle  for  three  years,  and  was 
finally  bought  up  by  a  new  company,  reequipped  with  modem  ma- 
chinery, and  is  now  a  very  successful  enterprise.  It  is  situated  in  a 
locality  that  has  always  shown  good  results  in  sugar-beet  growing, 
both  in  the  experiments  of  the  State  Experiment  Station  and  in  grow- 
ing beets  for  both  the  old  and  the  new  factories. 

Although  Wisconsin  has  been  unfortunate  in  the  two  failures  men- 
tioned at  different  periods,  which  have  produced  more  or  less  discour- 
agement, yet  this  State  must  be  regarded  as  one  that  will  eventually 
rank  high  in  beet-sugar  production.  It  has  facilities  for  shipping  and 
markets  quite  similar  to  those  of  Michigan;  it  is  highly  developed 
agriculturally;  it  ranks  as  one  of  the  leading  State^^  in  creamery  pro- 
duction; it  has  a  suitable  soil,  much  of  it  higher  and  better  drained 
than  that  of  Michigan.  It  is  available  for  inspection  and  exploiting 
by  capitalists;  it  is  experienced  in  manufacturing,  and  it  has  a  farming 
element  ambitious  and  progressive  in  agricultural  development.  There 
are  no  less  than  a  half  dozen  projects  contemplated  that  are  likely  to 
materialize  as  beet-sugar  producing  concerns  no  later  than  1904. 

^  MINNESOTA. 

This  State  has  one  factory  at  St.  Louis  Park,  near  Minneapolis 
(PI.  V).  This  factory  has  worked  the  beets  of  four  successive  crops. 
At  first  it  had  diflSculty  in  getting  sufficient  acreage  to  produce  the 
required  amount  of  beets.  Farmers  were  accustomed  to  growing 
wheat,  oats,  com,  potatoes,  and  flax,  and  were  not  inclined  to  abandon 
these  for  a  new  crop.  Sugar  beets  compared  so  favorably  during  the 
last  two  years,  both  under  conditions  of  extreme  drought  and  extreme 
wet,  that  the  factory  was  enabled  to  overcome  this  obstacle,  and  had  for 
1902  about  32,000  tons  of  beets,  giving  it  a  fairly  successful  campaign. 
Farming  is  quite  diversified  in  the  southern  portions  of  the  State,  and 
there  are  many  localities  well  adapted  to  the  cultivation  of  sugar  beets 
and  the  production  of  sugar.  The  State  is  already  experienced  in 
maimfac'turing,  being  the  leading  flour- producing  State  of  the  Union. 
With  its  splendid  facilities  for  growing  sugar  beets,  natural  conditions 
of  soil  and  climate,  shipping  and  marketing  facilities,  and  a  general 
tendency  favorable  to  beet-sugar  production,  it  must  be  reckoned  as  a 
State  that  will  show  considerable  beet-sugar  production  in  the  future. 

A  few  years  ago  the  legislature  of  Minnesota  enacted  a  lK)unty  law 
to  encourage  the  production  of  beet  sugar  in  that  State.  In  1898  and 
1899,  under  this  law,  bounties  were  paid  to  the  Minnesota  Sugar  Com- 
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panj,  whoue  factory  is  at  St.  Liouis  Park,  near  Minneapolis.  In  1900 
this  company  claimed  as  bounty  $19,923.56  on  its  product  of  1,992,356 
pounds  of  sugar,  but  the  payment  was  then  refused  on  the  ground  that 
the  act  was  unconstitutional.  This  led  the  sugar  company  to  prepare 
a  report  of  its  operations,  which  it  laid  before  the  State  legislature  the 
past  winter  (1902-3). 

As  this  report  contains  much  information  that  is  valuable  to  those 
interested  in  the  beet-sugar  industry,  I  introduce  here  a  number  of 
extracts  from  it: 

The  sugar  tx)nt«nt  of  Minne(K>ta  Imeis  has  been  raised  from  10}  Y>er  cent  in  1898  to 
16  percent  in  1902.  The  farmers  have  demonstrated  for  themselves  that  beet  raising 
is  more  profitable  than  most  other  crops,  receiving,  as  they  did  last  year  from  the 
Minnesota  Sugar  Company,  net  returns,  after  deducting  freight  charges  and  cost  of 
seed,  ranging  from  $47.25  to  $101  per  acre  for  their  crop,  as  shown  by  the  figures 
g^ven  in  this  statement. 

The  Minnesota  Sugar  Company,  during  the  year  1902,  consumed  about  64,000,000 
pounds  of  su^r  beets,  which  it  received  from  2,000  farmers,  resicUng  in  43  different 
counties  of  the  State,  paid  therefor  the  sum  of  $157,241,  and  manufactured  therefrom 
8,706,372  pounds  of  pure  white  granulated  sugar. 

This  company,  during  the  ^ve  years  it  has  operated  its  factory,  has  purchased 
from  the  farmers  of  Minnesota  222,644,024  pounds  of  sugar  beet{),  paying  for  the  same 
the  sum  of  $522,694.50,  and  has  manufactured  therefrom  24,223,360  pounds  of  chem- 
ically pure  white  sugar.  It  has  paid  to  the  transportation  companies  in  the  way  of 
freight  $175,000,  on  which  the  State  of  Minnesota  has  received  under  the  gross  earn- 
ings tax  the  sum  of  $5,250.12.  It  has  paid  for  supplies  and  materials  consumed  in 
the  manofacturing  process  $250,000,  and  employs  300  men,  to  whom  is  paid  in  wages 
$700  per  day. 

This  pioneer  company  has  not  only  demonstrated  the  superiority  of  the  soil  and 
climate  of  Mmnesota  for  growing  sugar  beets,  but  has  opened  up  the  way  for  a  suc- 
oesBfol  and  profitable  prosecution  of  the  industry  in  all  parts  of  the  State. 


SUGAB-BEET   PKODUCTTION   AND    FACTORY   RESULTS. 

The  following  table  has  been  prepared  to  show  the  development  which  the  agri- 
caltnral  f^ide  of  the  beet-sugar  industry  has  attained  in  Minnesota.  More  than  2,000 
farmers  supplietl  beets  for  the  factory  in  1902;  these  are  located  in  43  counties,  and 
the  list  of  producing  counties  is  increasing  every  year.  In  the  table  are  given  the 
principal  shipping  stations  from  which  beets  were  received  in  1902,  the  acreage  at 
each  of  these  shipping  points,  the  quantity  of  beets  shipped,  and  the  amount 
received  for  them  by  the  farmers: 

StcUMcs  of  tnigar-beet  production  in  Minnesota  for  1903. 


Shipping  station. 


Number 
of  acres 
in  beets. 


Number 
of  ear- 
loads 
lihipped. 


Net 
amount 
of  beets  re- 
ceived at 
factory. 


Amounts 

paid  to 

farmers. 


AniMDdale 

Arlingrton 

Animta 

Belleplaine 

Blxby 

BOD^UtlB 

Buffalo 

f^arverand  Dahlgren. 

(!bAnha>««en 

ChttskA 

Coksto 


Pounds. 

601 

17 

801,174 

$1,976.04 

46 

28 

1,274,175 

3,108.04 

104 

6 

193,820 

472.27 

261 

12 

462, 5a5 

1, 159. 10 

11 

7 

183,070 

461.78 

34} 

20 

831,425 

2.031.48 

23 

11 

121,445 

1.027.  (K) 

35« 

IH 

769,  IKi 

l,S78.;i5 

7i 

4 

174,795 

4-25.92 

22* 

13 

590,590 

1,440.90 

135J 

47 

2,435,395 

5.938.50 

Ijocal  ex- 
penses for 
weighing 
and  super- 
vision. 


$102.05 

107.80 

5.00 

54.42 

5,00 

99.02 

25. 

60.  y 

9.00 

25.00 

198.97 
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Statistics  of  s^igar-beet  produdion  in  Minnesota  for  1902 — Continued. 


Hhippiiig  gtiition. 


Ck>logno 

Dawiel 

Delano 

Dodge  Center 

Eaut  Henderson 

Eden  Valley 

Klk  (Newmarket) 

Empire  and  Vermilion 

Faribault 

Forestlake 

Gay  lord 

Glencoe 

Hamburg 

Harael 

Hastings 

Jordan 

Kilkenny 

Kimball 

Lesueur 

Lemieur  Center 

Litchfield : 

Mankato 

Mapleplain 

Mayer 

Medford  and  Owatonna 

Mendota,  Weatcott,  Ni-'hols,  Ronemount,  and 

St.  Paul 

Montgomery 

Morrfetown 

Morton 

Mulfords 

New  Prague  and  Heidelberg 

Nelson 

Nerstrand 

Northfleld 

Olivia 

Odsco 

Pcnnock 

Plato 

Racine  and  Stewarlvllle 

Rich  Vallev 

Robbinsdaie 

St.  Bonifacimi 

St.  Michaels 

Smithlake 

South  Haven 

Veaely 

Victoria , 

Waoonia 

Watcnrille 

Winthrop 

Wlthrow 

Young  America 


Number 
of  acres 
in  beets. 


9* 
244A 
17 
284 
20 
47 
12 
21 

194 
38 
45 
404 
25i 
12 
1074 
614 
30 
524 
23 
87 
20 
40 
24 
18 
534 

49 
162 

264 
274 
2604 
47 
10 
16 

214 
21 
64 
164 
29 
16 
15 
9 

204 
18 
44 
8 
7 
624 
264 
22 
26 
144 


Number 
of  car- 
loads 
shipped. 


5 

121 

8 

7 

8 

12 

9 

8 

11 

16 

21 

24 

18 

7 

67 

29 

12 

18 

12 

18 

7 

19 
10 
10 
83 

31 

98 

6 

10 

13 

115 

27 

5 

9 

17 

5 

15 

10 

11 

6 

5 

5 

8 

8 

IS 

4 

4 

33 

14 

11 

9 

7 


Net 
amount 
of  beets  re- 
ceived at 
factory. 


Pound*. 
241,015 

5,444,440 
291,770 
207,130 
384,130 
563,869 
226,625 
364,635 
427,765 
716,377 
959,646 
942,645 
785,245 
276,930 

1,956,960 

1,282,275 
479.705 
682,033 
457,245 
756,820 
278,495 
691,380 
406,078 
405.330 

1,113,886 

1,129,665 

4,812,080 
268,435 
397,829 
519.570 

5,159,875 
971,700 
153,035 
289,620 
551.095 
256,725 
426,000 
377,635 
880,020 
214,300 
174,540 
182,745 
253,650 
364,125 
544,254 
107,270 
138,160 

1,466,350 
428,335 
463,989 
420,890 
404.560 


Amounts 
paid  to 
farmers. 


9587.11 

13,287.68 

711.37 

523.42 

936.76 

1,874.89 

553.08 

889.74 

806.12 

1,476.74 

2,4OT.81 

2,296.96 

1,916.74 

674.75 

4,496.24 

3,127.60 

1,170.66 

1,662.64 

1.114.01 

1,995.89 

679. 12 

1.700.00 

990.97 

969.33 

2,720.78 

2,757.17 

11,776.64 

576.72 

1,008.44 

1,267.81 

12.618.16 

2.445.16 

873.86 

708.37 

1,345.30 

628.45 

975.00 

921.  U 

969.57 

523.14 

435.63 

446.25 

618.30 

862.98 

1.328.84 

271.62 

336.79 

3,696.05 

1.048.19 

1.164.19 

1,025.30 

986.71 


Local  ei- 

pensesfor 

weighing 

andsoper- 

Tiakm. 


$10.00 

eoi.a 

20. 9S 
10.00 
30.00 
47.48 
I&IO 

laoo 

20.00 
27.50 
37.60 
78.00 
86.00 
11.00 
119.95 
74.10 
21. » 
45.00 
X.00 
90.00 
16.00 
11.00 
4.85 
20.00 
1&20 

117.60 

396.n 

9.10 

23.00 

14.25 

605.91 

61.89 

12.00 

1&7S 

60.50 

4.60 

l&OO 

80.00 

1&.00 

laoo 

10.00 
10.00 
10.00 
5.00 
83.00 


5.00 
119. » 
21.70 
81.  SO 
37.95 
1105 


In  tlie  following  table  are  summarized  the  principal  facts  in  connection  with  the 
operations  of  the  factory  for  five  years: 

Statistii's  of  factory  operations  for  the  five  years  1898-1903, 


Year. 


1898.. 
1899.. 
1900  c 

1901.. 
1902.. 


Amount  of 

beets  re- 
ceived from 
farmers. 


rt2-J.000,000 
42.871.080 
39, 126, 124 
M,  (Mt>,  81>0 

064,000,000 


Number  o 

of  farmers 

receiving 

pay  for 

beets. 


900 
1,600 
1.400 
1,800 
2,000 


Amount  paid 
to  farmers 
for  beets. 


946,413.54 

99,414.59 

92,646.69 

126.978.67 

157,241.01 


CvB." 


Ai^  I 


Pounds. 
1,994,700 
4,581,463 
2.715,000 
5,225,825 
8,706,372 


821.000 
2S,0OO 
25,000 
9C,0OO 
23,000 


<i  In  roun<l  niinilK'rs. 

''This  comprises  the  waKes  paid  by  the  Minnesotn  Sugar  Co.  to  field  laborers  and  general  farm 
help,  and  to  in.'^tnictorK  and  overseers  in  the  agricultural  branch  of  the  lactor^••^5  operations. 
<"  A  bad  year  for  all  kinds  of  crops  on  account  of  continuous  drought 
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The  Minnesota  Sugar  Company  pays  for  beets  $4.50  jxir  ton,  and  pays  35  cents  |)er 
ton  on  freight  charges,  making  the  cost  of  beets  delivere<l  at  the  factory  $4.85. 

It  employs  300  men  hi  its  factory,  day  and  night  shifts,  and  its  salary  and  pay  roll 
amounts  to  about  $700  per  day.  It  furnished  employment  during  the  winter  in  the 
factory  to  a  lai^  number  of  farm  hands,  who  cultivated  the  beet  fields  in  the  summer. 

For  supplies  and  material  consumed  in  the  manufacturing  process  the  company 
paid,  during  1901,  $54,000,  and  during  1902,  $66,000.  It  also  paid  in  freight  charges 
to  the  railroad  companies  of  Minnesota  during  1901,  $35,000,  and  during  1902,  $52,000. 

Minnesota's  soil  and  climate  are  admirably  adapted  to  the  production  of  sugar 
beets.  Beets  from  this  State  took  first  prize  at  the  Pan-American  Exposition  at 
Buffalo. 

RESULTS   SRCURBI)   BY   SOMB   MINNBSOTA    FARMERS. 

In  the  following  table  are  compiled  some  figures  showing  the  actual  results  secured 
by  some  of  the  most  successful  farmcfrs  growing  sugar  beets  in  Minnesota  in  1901: 

Some  of  the  bet^  rettiiUn  stemred  by  sngar-tteei  growers  in  1901. 


Name  and  piwl-ofRcc  of  gn>\ver. 


Number 
of  acres 
planted 
in  beets. 


Tbeodore  Arens,  Jordan 

John  Boo.  Daasel 

John  Mathews.  Plato 

Wm.  Hiihfl  and  Ed.  tirimm,  Wiiconia 

Fred  Buck,  HambuiK < 

Fritz  Bohnjuck,  New  Prague 

John  firezino,  New  Prague 

John  J.  Dietz,  Montgomery 

M.  M.  Powell,  Montgomery 

Wm.  Trapp,  Mendola 

Aug.  Nacbtigall.  Westeott 

John  Lonien,  Faribault 

Louia  England,  Nelson 

Weneel  Hermann,  Heidelberg 

Johann  Martin,  Owatonna 

Wm.  Luehring.  Hamburg 

O.  E.  Btromberg.  Bnffalo 

Qeo.  Dimler,  Chanhasnen 


(5  rowers' 
grotffi  re- 
turns. 


11,842.15 
386.63 
156.94 
2.439.29 
582.40 
170.% 
203.11 
144.28 
546.85 
147.36 
160.58 
207.64 
135.84 
95.62 
80.26 
359.27 
158.33 
195. 49 


Growers' 
net  rotiinis. 


$1,519.89 

304.98 

134.03 

2,065.19 

472.07 

142.20 

167.65 

117.96 

442.03 

ltM.62 

131. 14 

165.62 

99.45 

86.46 

70.14 

321.50 

139.14 

183. 14 


"  About. 


OPINIONS  OP    MINNESOTA    FARMBK.S. 

* 

The  opinions  and  acknowledgments  of  l)eet  growers  themselves  are  valuable  as 
showing  w^hat  the  farmers  think  of  this  industrv'.  The  following  are  extracts  of 
letters  received  from  beet  growers: 

John  Boo,  Dassel,  Minn. :  I  raised  sugar  beets  on  6  ac;res,  for  which  I  re<*eived  $50 
an  acre.     That  is  better  than  to  raise  wheat. 

Henry  Arens,  Jordan,  Minn.:  I  planted  26  acrc^  of  sug^i'  beets  this  spring.  I 
have  now  received  $1,519.39  from  the  factory  for  same.  That  is  about  |58  an  acre. 
I  am  more  than  satisfied  with  beet  raising.     I  shall  raise  36  acres  next  year. 

C.  N.  Cosgrove,  Le  Sueur,  Minn. :  I  raised  35  acres  of  sugar  beets  last  vear.  I  am 
very  well  satisfied  with  the  results.  Every  farmer  who  has  suitable  land  should 
engage  in  beet  raising. 

William  Hubs,  Waconia,  Minn.:  I  planted  50  acres  of  sugar  l>eetH  this  ppring. 
The  result  is  very  satisfactory  to  me.  I  would  advi.se  all  who  have  go<)<l  land  to 
plant  sugar  beets. 

A.  J.  BrobeiXt  Bassel,  Minn.:  I  planted  last  year  about  2\  acres  of  sugar  lieets.  I 
have  contracted  for  10  acres  for  next  year.  I  find  that  the  cultivation  of  sugar  beets 
is  paying,  particularly  for  a  farmer  who  has  a  small  plaice,  because  I  (an  make  just 
as  much  money  from  10  acres  planted  to  l)eetH  a.H  a  fanner  can  from  40  acres  to 
wheat 
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Aug.  Johnson,  Becker,  Minn.:  I  received  check  the  other  day  for  beet?  raised od 
15  acres  of  my  fann  at  Becker.  The  distance  from  Becker  to  the  factory  is  50  mi  tee. 
I  netted  about  $40  to  the  acre.  I  am  perfectly  satisfied  with  the  returns.  I  believe 
beet  raising  is  a  paying  proposition,  provided  you  attend  to  the  beets.  Farmers  will 
say  that  there  is  a  great  deal  of  work  connected  with  beet  raising.  Yes,  there  is  a 
great  deal  of  work  connected  with  beet  raising  if  you  don't  understand  how  to  take 
care  of  them;  but  if  you  do  the  question  of  work  will  never  bother  you.  I  raised  15 
acres  last  year  and  I  shall  raise  20  acres  the  coming  year. 

Mr.  Fred  Windmiller,  Mankato,  Minn. :  In  spite  of  unfavorable  weather  conditions 
and  the  comparatively  high  freight  rate  of  $1  per  ton  last  year,  we  cleared  $25  net  on 
each  acre  devoted  to  sugar  beets  on  rented  land  with  all  help  hired. 

Charles  Rihter,  Montgomery,  Minn. :  Your  checks  at  hand  and  all  my  farmers  are 
well  satisfied  with  your  treatment.  I  can  assure  you  300  acres  for  1903  at  Montgomenr. 
Some  of  my  farmers  are  anxious  to  go  into  it  to  a  lai^  extent,  from  6  to  20  acres  eacd, 
but  I  would  rather  see  smaller  acreages  and  lots  of  tons  of  Ijeets.  With  the  results 
and  treatment  they  are  receiving  they  can  be  ^e\\  satisfie<l.  I  am  sure  that  ever)' 
farmer  who  hml  beets  planteil  in  1902  will  contract  again  for  one  or  two  acres  more 
than  last  year  and  lots  of  new  farmers  have  askeil  for  seed  already.  Send  me  a  sup- 
ply of  contracts,  instructions,  etc. 

Mathias  Nohava,  Wheatland,  Minn. :  The  prospects  for  beet  growing  for  1903  will 
be  very  good.  The  farmers  around  this  terntory  are  very  well  pleased  with  raising 
beets.     If  w^e  get  a  side  track  at  Wheatland  we  will  guarantee  500  acres  of  sugar  beet^. 

Julius  Radzam,  Waconia,  Minn.:  Mr.  Winkler,  who  planted  2  acres  this  year, 
received  the  money  already  for  his  beets  and  is  very  much  pleased  with  it.  He  told 
me  to  put  him  down  for  10  acres  for  next  year.  He  has  his  land  prepared.  All  the 
farmers  wHo  received  their  checks  are  well  pleased  and  will  double  their  acreage 
next  year. 

Jos.  Hovorka,  New  Prague,  Minn.:  We  have  finished  shipping  from  here  and 
Suchomel  Crossing,  having  loaded  in  all  113  full  carloads,  as  against  last  vear's68, 
an  increase  over  last  year  of  45  carloads.  The  people  at  Suchomel  Crossing  had  a 
meeting  last  Sunday  and  then  and  there  pledged  themselves  to  plant  at  least  125 
acres  to  beets  next  year.  Here  in  the  New  Pr^ue  district  there  will  be  at  least  300 
acres  planted  for  1903.  It  is  with  great  pleasure  that  I  reassure  you  that  all  farmere 
are  well  satisfied.  Certainly  the  sugar-beet  industry  has  passed  successfully  its 
experimental  stage  and  has  come  t<>  be  a  great  blessing  to  our  small  farms. 

D.  S.  Todd,  Hutchinson,  Minn.:  Your  letter  and  check  were  received  to-day.  I 
am  well  pleased  with  the  amount  you  sent.  Am  satisfied  that  there  is  money  in 
raising  rnigar  beets. 

O.  E.  Stromberg,  Buffalo,  Minn. :  I  have  shipped  in  all  74,860  pounds,  or  nearly 
37 J  tons,  of  beets.  I  consider  this  a  good  crop  oi  beets  from  2  acres,  being  nearly  19 
tons  per  acre.  My  check  for  beets  this  year  will  l)e  very  much  appreciated,  as  the 
sugar  l)eet  is  the  only  product  that  will  1)ring  me  any  cash  this  year;  all  my  other 
croi)8  were  destroyed  by  hail.  Sugar  beets  are  a  sure  and  profitable  crop  to  grow  as 
hail  and  storms  have  no  bad  effect  .on  them. 

Frank  Wickenhauser,  jr.,  Cologne,  Minn. :  I  will  plant  2  acres  next  year,  for  I  am 
very  much  i)lea8ed  with  last  year's  results.  I  could  not  have  done  as  well  with  any 
other  crop,  for  my  single  acre  of  l)eets  ^'ieldeii  me  more  net  than  9  acres  of  wheat, 
and  I  call  that  very  go<Kl,  and  worth  being  recommended  to  others. 

OHIO. 

This  State  has  a  fac»tory  at  Fremont.  As  in  New  York,  it  h^s  been 
difficult  to  turn  the  farraors  from  their  natural  trend  in  producing 
special  crops.  There  are  in  Ohio  many  places  having  conditions  favor- 
able to  beet-sugar  production.  The  fanns  are  small  and  the  soils  are 
resourceful;  the  State  has  an  abundance  of  fuel,  splendid  markets, 
cheap  shipping,  manufacturing  experience,  dense  population,  and  stock- 
raising  and  dairying  interests.     There  has  l)een  more  or  less  talk  about 
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establishing  other  fax'tories,  but  none  of  them  seem  likely  to  materialize 
in  the  near  future.  I  hardly  think  that  the  interest  taken  in  the  State 
has  been  commensurate  with  its  natural  advantages. 

OREGON. 

Oregon  was  one  of  the  States  originally  conducting  extensive  experi- 
ments in  growing  sugar  beets  under  the  direction  of  Professor  Shaw 
of  the  State  experiment  station.  It  was  demonstrated  at  that  time 
that  there  were  many  localities  adapted  to  the  successful  introduction 
of  this  industry.  A  factory  was  established  at  La  Grande  in  1898, 
and,  while  this  portion  of  the  State  had  shown  the  best  results  under 
the  experiments,  the  particular  place  selectedJor  the  factory  was  prob- 
ably not  the  best,  since  the  factory  has  been  unable  to  interest  the 
farmers  in  its  vicinity  to  any  considerable  degree  in  production  of 
sugar  beets,  but  has  been  compelled  to  go  to  a  valley  at  some  distance 
from  the  factory  to  have  its  beets  grown,  and  almost  the  entire  supply 
of  beets  for  the  factory  are  brought  in  by  cars.  This  factory  is  gradu- 
ally overcoming  its  difficulties.  I  think  there  are  many  other  places 
in  the  State  where  the  sugar-beet  industry  might  be  introduced  with 
advantage. 

WASHINGTON. 

This  State  was  early  exploited  under  the  direction  of  the  State 
experiment  station  in  numerous  experiments  covering  several  years. 
A  factory  was  established  at  Waverly,  near  Spokane.  One  of  the  diffi- 
culties in  Washington  has  been  the  fact  that  the  agricultural  interests 
in  the  State  are  practically  new.  Agriculture  consists  largely  in  the 
production  of  small  grains,  for  which  the  State  has  superior  advan- 
tages. For  this  reason  the  factory  at  Waverly  has  found  it  difficult 
to  secure  sufficient  acreage.  However,  Mr.  Corbin,  the  owner,  has 
been  ceaseless  in  his  energies  and  not  lacking  in  faith  in  the  outcome 
of  the  enterprise.  Each  year  it  is  gradually  working  into  better 
shape,  and  its  future  success  appears  to  be  established. 

There  is  considerable  interest  in  a  proposition  for  establishing  a 
factory  southwest  of  Spokane,  in  what  is  known  as  the  Yakima  Valley. 
This  is  a  large  valley,  very  fertile,  and  especially  resourceful  in  wheat 
growing.  There  are  many  reasons  why  it  is  favorable  to  the  produc- 
tion of  sugar  beets.  The  next  two  or  three  years  will  probably  see 
two  or  three  more  factories  in  the  State  of  Washington. 

BSYIEW  07  GOHDITIOVB  AND  PROBPECTB  FOR  NEW  7ACT0RIEB. 

There  is  a  prospect  that  many  new  beet-sugar  factories  will  l>e 
installed  during  1903.  Most  of  these  will  be  in  States  which  already 
have  one  or  more  factories,  but  there  is  considerable  possibility  that 
the  industry  will  invade  some  new  fields. 
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ARIZONA. 

It  has  been  shown  by  extensive  State  and  private  experiments  that 
there  are  several  places  in  the  State  adapted  to  sugar-beet  production. 
A  company  has  organized  and  capitalized  for  building  a  beet-sugar 
factor}^  of  1,000  tons  dail}'  capacity  near  Phoenix.  This  company 
appears  determined  to  execute  its  plans.  Last  year  it  was  arranged 
to  build  a  factory  which  should  be  in  operation  for  1902,  but  it  was 
deferred,  and  now  it  is  intended  to  have  the  factory  in  operation  for 
1903.     It  is  proposed  to  grow  beets  entirely  by  irrigation. 

CALIFORNIA. 

There  are  prospects  for  the  construction  of  new  factories  at  several 
points  in  California,  among  which  the  following  may  be  mentioned: 

Antelope  Valley. — The  vice-president  of  the  Antelope  Valley 
Improvement  Company  reports  that  this  company  has  already  con- 
tracted for  the  construction  of  a  factory  and  the  building  of  the 
machinery.  The  factory,  a  l,()00-ton  plant,  will  be  built  and  in  opera- 
tion in  the  valley  for  1903. 

Marysville. — It  is  announced  that  arrangements  have  been  made 
for  building  a  sugar  factory  in  Tehama  County,  between  Tehama  and 
Corning,  and  that  a  contract  for  the  building  of  the  same  will  soon  be 
made.  It  is  claimed  that  the  power  for  the  factory  will  be  electricity, 
the  same  power  being  used  in  pumping  water  for  irrigation.  The 
factory  is  to  be  of  500  tons  daily  capacity. 

Modesto. — Another  factory,  of  000  tons  daily  capacity,  is  pi-oposed 
for  Modesto.  It  is  a  part  of  the  plan  of  this  company  to  locate  a 
colony  of  Dunkards  on  the  lands  on  which  the  beets  are  to  be  grown. 

COLORADO. 

The  success  of  the  factories  already  in  opemtion  has  natural Iv  resulted 
in  the  formation  of  many  plans  for  the  installation  of  new  factories. 
The  following  are  places  at  which  there  are  good  prospects  for  the  con- 
struction of  factories: 

Alamosa, — For  several  years  the  farmers  around  Alamosa  have  been 
growing  beets  for  sugar  factories  and  testing  local  conditions.  Several 
times  agitation  has  almost  culminated  in  the  location  of  a  factor}'  at 
this  place.  Now  it  is  announced  that  a  company  has  been  organized, 
capital  has  been  8uhscri})ed,  and  a  600-ton  factory  will  be  constructed 
in  this  place  in  time  for  the  campaign  of  1903.  The  Southern  Colorado 
Land  Compan}^  has  agreed  to  plant  4,000  acres  of  l>eets  for  the  factory. 
A  colony  of  Russians  is  being  brought  in  from  Kansas  and  other  places 
to  assist  in  growing  the  beets.  It  is  the  purpose  of  this  company,  it 
is  claimed,  to  establish  pix)e  lines  similar  to  those  at  Lehi  Cit}',  Utah,  so 
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that  juice  can  be  pumped  from  slicing  .stations  locatea  in  different  parts 
of  the  county. 

Brighton. — Plana  have  been  arranged  to  build  at  Brighton  a  5(X)- 
ton  l)eet-sugar  factory,  and  cx)ntracts  are  now  being  arranged  with 
the  farmers  to  grow  sufficient  beets  to  operate  this  factor}^  for  1903. 
The  promoters  have  secured  up  to  date  about  two-thirds  of  the  required 
acreage. 

Brush. — It  is  announced  bv  the  Denver  Times  that  the  contract  has 
been  closed  for  the  erection  of  a  l,2()0-ton  factory  at  Brush,  to  be  in 
operation  for  1903,  the  chamber  of  commerce  agreeing  to  furnish  con- 
tracts for  5,000  acres  of  beets. 

Arapahoe  County. — It  is  the  plan  of  the  Denver  Sugar  and  Land 
Irrigation  Company'  to  build  a  factory  of  600  tons  daily  (capacity  in 
Arapahoe  County,  to  be  in  operation  for  1903.  The  company  has  pur- 
chased outright  about  8,000  acres  and  controls  in  all  17,000  acres. 
The  plan  contemplates  the  rebuilding  of  the  Castlewood  Dtun  and  the 
irrigation  of  the  lands  by  this  means. 

Fort  Collins. — A  factory  of  600  tons  capacity  is  now  building  at 
Fort  Collins,  having  five-year  contracts  covering  7,000  acres  of  beets. 
This  factory  is  located  at  the  home  of  the  State  agricultural  college 
and  experiment  station,  which  did  such  effective  pioneer  work  in 
pa\ing  the  way  for  the  establishment  of  the  beet-sugar  industry. 

Fort  Lupton. — There  is  considerable  talk  of  building  a  600-ton 
beet-sug'ar  factory  at  this  place.  Plans  are  inimature,  but  the  project 
must  be  classed  among  the  possibilities. 

Fort  Morgan. — I  have  advices  from  Cojorado  that  contracts  have 
been  let  for  building  a  f actor j^^  of  1,200  tons  daily  capacity  at  Fort 
Morgan.  Contracts  have  been  made  with  farmers  to  grow  5,000  acres 
of  beetH.  The  valley  in  the  neighborhood  of  this  place  is  irrigated  by 
the  Bijou  Canal. 

Lamar. — There  has  been  considerable  talk  for  the  last  two  or  three 
years  of  establishing  a  beet-sugar  factory  at  Ijamar.  Beets  have  been 
grown  in  this  vicinity  and  always  show  good  results.  Recently  an 
enthusiastic  meeting  was  held  here  and  5,000  acres  of  land  were 
pledged  for  growing  sugar  beets  for  five  years  under  the  guaranty  of 
the  Commercial  Club,  A  committee  was  appointed  and  is  now  nego- 
tiating with  capitalists  to  carry  out  this  project.  In  view  of  the  favor- 
able conditions  at  this  place,  as  shown  by  a  long  series  of  tests  and  the 
continued  agitation  in  favor  of  the  industry,  this  place  will  probably 
have  a  factory  of  1,000  tons  capacity  ready  for  operation  in  1903  or 
1904. 

Las  Animas. — The  farmers  and  business  men  of  this  vicinity  have 
been  agitating  for  some  time  the  establishment  of  a  beet-sugar  factory. 
At  a  well-attended  meeting  recently  3,000  acres  were  pledged,  and  it 
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was  evident  that  8,000  acres  (»ould  be  readily  secured  if  ne-cessary. 
Negotiations  an^  pending  between  those  locally  interested  and  outside 
capitalists  for  the  purpose  of  erecting  a  700-ton  plant  at  this  place. 

La  Jaua. — At  this  point  considerable  talk  has  been  had  with  refer- 
erence  to  establishing  a  beet-sugar  factory.  The  farmers  stand  in 
readiness  to  grow  the  beets,  business  men  are  negotiating  for  the 
establishment  of  a  1,000-ton  factory,  and  it  looks  as  though  such  a 
factory  may  be  constructed  in  the  near  future. 

LoNGMONT. — 1  announced  in  a  previous  report  the  interest  taken  by 
Longmont  businejss  men  and  farmers  in  establishing  a  beet-sugar  fac- 
tory at  that  place.  It  has  been  under  consideration  for  some  time  by 
different  combinations  of  capitalists.  The  efforts  finallj'  culminated 
in  the  closing  of  a  contiuct  recently  for  the  building  of  a  6()0-ton  sugar 
fac»tory  to  be  in  operation  in  1903.  The  factory  building  is  to  be  large 
enough  to  double  that  capacit}'  as  soon  as  desirable,  and  it  is  probable 
that  by  1904  it  will  be  increased  to  a  1,200-ton  plant. 

FowLEK. — At  Fowler  the  fanners  have  made  pledges  to  grow  5,000 
acres  of  beets  for  a  factory  to  be  established  at  that  place.  It  is 
announced  by  the  officers  of  the  Great  Western  Construction  Com- 
pany that  a  factory  of  1,000  tons  daily  capacity  would  soon  be  estab- 
lished at  this  point.  As  securing  acreage  is  the  principal  difficulty 
nowadays,  and  this  company  has  overcome  the  chief  obstacle,  the 
probabilities  are  that  a  factory  will  be  in  operation  here  in  the  near 
future. 

Holly. — The  farmers  around  this  place  have  been  growing  sugar 
beets  for  some  time  and  disposing  of  them  to  the  factory  at  Rockyford, 
but  the  Arkansas  Valley  Sugar  Beet  and  Irrigation  Company  contem- 
plates the  establishment  of  a  large  beet-sugar  factory  at  this  place. 
Their  lands  have  been  disposed  of  in  small  lots  of  40  acres,  each  of 
whit^h  has  an  abundant  supply  of  water.  It  is  quite  probable  that  the 
factory  will  soon  be  built,  either  by  this  company  or  by  other  parties 
who  have  been  considering  the  matter. 

Manzanola. — For  two  3^ears  farmers  have  been  growing  sugar  beets 
extensively  in  this  section  of  the  country  for  the  factory  at  Rockyford. 
Results  have  been  so  encouraging  that  the  farmers  and  business  men 
of  the  section  have  organized  and  are  negotiating  with  capitalists  for 
the  establishment  of  a  beet-sugar  factory.  It  is  claimed  that  they  have 
a  proposition  from  a  company  to  build  a  factory  of  1,000  tons  daily 
capacity  at  this  place.  A  company  was  also  organized  in  Denver,  called 
the  Manzanola  Sugar  Company,  capitalized  at  $500,000,  having  in  view 
the  establishment  of  a  factory  here.  Indications  point  to  the  building 
of  a  factorv  for  1908  or  1904. 

Windsor. — A  contract  has  been  let  for  the  building  of  a  600-ton 
factory,  to  be  in  operation  for  1903.     Contracts  have  been  secured 
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with  the  farmers  for  siifBcient  aca'ea^e  of  beets  covering  a  period  of 
years,  and  the  factory  is  now  under  construction. 

Other  i'OInts.— There  has  been  considerable  agitation,  with  possi- 
bilities of  success,  looking  toward  the  establishment  of  beet-sugar  fac- 
tories at  Mosca,  Montevista,  and  Platteville.  There  are  quite  a  number 
of  other  places  at  which  more  or  less  consideration  has  been  given  to 
the  establishment  of  factories.  I  have  mentioned  enough,  however, 
to  indicate  that  the  whole  State  of  Colorado  is  thoroughly  alive  to 
beet-sugar  production  and  that  it  is  bound  to  be  one  of  the  leading 
sugar-producing  States. 

IDAHO. 

In  oixler  to  encourage  beet-sugar  production  in  this  State,  the  legis- 
lature recently  oflfered  a  bounty  of  1  cent  per  pound  for  the  first  year 
of  the  manufacture.  There  are  several  places  in  Idaho  at  which  the 
establishment  of  beet-sugar  factories  is  contemplated,  having  the  con- 
ditions of  soil,  fac^ilities  for  irrigation,  water  power,  and  other  natural 
advantasres. 

BiNQHAM. — ^Two  companies  have  been  testing  the  resources  of  the 
Blackfoot  country.  A  company  was  organized  especially  for  building 
a  factory  here,  and,  as  the  Utah  Sugar  Company  had  also  entered  this 
field,  it  was  finally  decided  that  the  two  should  blend  their  interests  in 
building  a  factor}'  of  1,000  tons  capacity.  This  has  been  decided 
upon,  and  a  factory  will  be  in  operation  in  1904,  possibly  in  1903. 

RiOBT. — Some  persons  interested  in  the  Great  Western  Sugar  Com- 
pany, of  Loveland,  Colo. ,  have  secured  pledges  from  the  farmei^s  and 
propose  building  a  factory  near  Rigby,  or  between  that  place  and  Idaho 
Falls.  They  propose  erecting  a  factoiy  of  500  tons  daily  capacity,  to 
be  ready  for  the  (campaign  of  1904. 

Mountain  Home. — The  Idaho  Beet  Sugar  Companj^  is  planning  the 
erection  of  a  large  factory  at  this  place  in  the  near  future.  Beets  are 
being  grown  experimentally,  and  indications  are  that  the  project  is  a 
strong  probability. 

UTAH. 

Beab  River. — The  Utah  Sugar  Company  is  constructing  in  this 
valley  a  factory  of  1,200  tons  daily  capacity  for  the  campaign  of  1903. 

Gunnison. — It  is  claimed  that  capital  and  acreage  have  been  secured 
for  building  a  1,000-ton  sugar  factory  at  Gunnison  for  the  campaign 
of  1903.  This  place  has  been  quite  thoroughly  tested  in  growing 
sugar  beets  for  several  years  for  the  factory  at  Lehi  City. 

WASHINGTON. 

North  Yakima. — I  have  authentic  assurance  that  a  company  organ- 
ized at  this  place  has  secured  capital  and  acreage  and  will  build  a  600- 
ton  sugar  factory  for  the  campaign  of  1903  or  1904. 
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Everett. — There  are  strong  possibilities  that  a  fac^tory  of  600  ton< 
fapaeity  will  he  constructed  at  this  place  in  the  near  future.  <^pital- 
ists  have  agreed  to  put  up  the  plant  provided  acreage  can  be  secured, 
of  which  there  is  little  doubt. 

NEW  MEXICO. 

Cndaunted  })y  the  failure  of  the  factory  at  Carlsbad  and  its  final 
destruction  by  fire,  people  in  the  various  sections  of  New  Mexico  are 
seriously  considering  the  establishment  of  beet-sugar  factories.  Sev- 
eral valle3'8  that  have  been  pretty  thoroughly  tested  by  private  enter- 
prise have  shown  favorable  results  in  beet  production.  At  each  of 
the  following  plac^es  a  facrtory  of  500  tons  capacity  is  proposed:  Albu- 
querque, Santji  Fe,  and  Carlsbad. 

MONTANA. 

Through  her  State  experiment  station  Montana  is  conducting  inves- 
tigations and  experiments  with  sugar  beets.  The  conditions  and 
facilities  are  similar  to  those  of  Idaho  and  Utah.  There  are  many  fer- 
tile arid  valleys  in  which  sugar  beets  will  succeed  with  irrigation. 
Several  of  these  have  been  thoroughl}''  canvassed.  There  are  at  least 
three  projects  in  the  State  that  will  probably  materialize  in  the  near 
future. 

NEBRASKA. 

For  some  time  a  portion  of  the  supply  of  beets  for  the  sugar  fac- 
tory at  Grand  Island  has  been  coming  from  the  western  part  of  the 
State,  being  grown  by  irrigation  supplied  by  the  Platte  River. 

McC'ooK. — Results  in  growing  beets  at  this  point  have  l>e^n  so 
favoi-able  that  the  farmers  and  business  men  in  that  section  have  been 
agitating  the  erection  of  a  sugar  factory  and  devoting  some  of  their 
lands  to  the  production  of  sugar  beets.  Considerable  progress  has 
been  made  toward  estjiblishing  a  factory.  Local  interests  have  the 
assurance  from  those  interested  in  other  l)eet -sugar  factories  that  if 
suflicient  acreage  is  pledged  a  factory  will  be  built.  It  is  probable 
that  a  factory  of  at  least  500  tons'  daily  capacit}"  will  be  in  operation 
at  this  place  no  later  than  1904. 

Other  pijvces. — There  are  several  points  in  addition  to  McOook 
at  which  the  establishment  of  factories  is  seriously  contemplated. 
Among  these  are  the  following:  Plattsmouth,  Chadron,  and  Culbert- 
son. 

KANSAS. 

The  State  experiment  station  carried  on  extensive  experiments  at 
the  time  other  Stat(»s  were  testing  their  conditions.  These  tests  were 
confined  mostly  to  the  eastt^rn  portions  of  the  State.  Its  reports  were 
discoui-aging  to  the   introduction  of   the  beet-sugar  industry.     The 
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estiblishment  in  the  eastern  part  of  Colorado  of  factories  at  Kockyford 
an'l  Sugar  City  revived  the  experiments  and  interest  in  the  western 
part  of  the  State.  Sugar  beets  were  grown  and  shipped  to  the  factory 
at  Rockyford.  The  results  of  these  trials  were  so  encouraging  that 
there  has  been  considerable  talk  about  introducing  beet-sugar  manu^ 
facturiDg  in  western  Kansas.  Two  years  ago  the  legislature  was 
induced  to  offer  $1  a  ton  for  all  sugar  beets  grown  in  the  State,  and 
$10,00^  was  approppriated  to  pay  the  same.  Each  year  has  seen  an 
increase  in  the  production.  There  still  remains  about  $4,000  of  this 
bounty,  and  parties  interested  in  sugar-beet  growing  are  importuning 
the  legislature  to  increase  the  amount.  It  is  quite  possible  that  two 
or  three  factories  may  be  constructed.  The  following  places  appear 
prepared  to  furnish  the  acreage  required  and  are  striving  to  secure 
the  interest  of  capitalists  in  building  factories:  Hutchinson,  Wichita, 
Lakin,  and  Garden  City. 

IOWA. 

This  is  one  of  the  States  in  which  elaborate  experiments  have  been 
carried  out  by  the  experiment  stations  and  by  local  organizations. 
Every  part  of  the  State  has  been  quite  thoroughly  tested  as  to  its  con- 
ditions for  growing  sugar  beets.  In  fact,  in  several  localities  sugar 
beets  have  been  grown  for  factory  use.  Storm  Lake,  Fort  Dodge, 
and  Cedar  Falls  have  grown  several  hundred  acres  for  the  factory  at 
St  Louis  Park,  Minn.  Nearly  all  of  these  points  have  been  objects 
of  careful  consideration  on  the  part  of  capitalists  and  farmers,  with  a 
view  to  establishing  beet-sugar  factories.  There  is  no  question  about 
the  existence  of  favorable  conditions  at  these  points,  and  capitalists 
who  have  looked  into  the  matter  are  well  assured  of  that  fact.  The 
difficult}'  has  always  grown  out  of  the  reluctance  of  the  farmers  to 
grow  beets.  I  am  more  and  more  assured  every  year  of  the  resource- 
fulness of  the  State  of  Iowa  should  it  engage  in  beet-sugar  production. 
It  has  the  feeding  and  creamery  interests,  the  railroads,  the  fuel;  it 
has  good  market  facilities  for  this  product;  it  has  generally  an  intelli- 
geirt,  industrious  farming  class;  it  has  live,  energetic  organizations 
representing  all  features  of  agriculture,  and  it  has  considerable  local 
capital.  Iowa  appears  to  take  front  i-ank  in  almost  everything  the 
people  undertake  in  the  way  of  crops  or  animal  production.  It  pro- 
bably could  excel  any  other  State  in  certainty  of  a  crop  year  after 
year  with  a  higher  tonnage  of  sugar  beets  having  sufficient  sugar  con- 
tent and  purity.  The  question  naturally  arises,  ''Why, with  all  their 
apparent  advantages,  have  not  the  people  of  Iowa  secured  the  establish- 
ment of  the  beet-sugar  industry?"  My  view  of  the  matter  is  this: 
The  verj'  prosperity  of  the  State,  with  its  diversified  interests  in  agri- 
culture, is  the  drawback.  The  farmers  are  prosperous,  as  a  rule,  in 
their  present  occupations,  whatever  may  be  their  particular  product. 
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They  are  not  looking  for  some  new  industry,  one  which  has  the  repu- 
tation of  requiring  so  much  expense  and  laborious  work.  I  notice  the 
sugar  industry  is  going  to  the  States  where  agriculture  is  new  aod 
where  necessity  requires  the  introduction  of  new  crops  in  order  to 
develop  natural  resources  and  take  advantage  of  natural  facilities. 
However,  there  is  hope  that  some  factories  may  be  built.  I  confi- 
dently look  for  the  establishment  of  several  in  the  State  within  the 
next  few  years. 

Council  Bluffs. — An  organization  was  recently  effected  with  a 
capital  of  a  million  dollars  having  in  view  the  building  of  a  beet-sugar 
factory  near  Council  Bluffs.  A  short  distance  north  of  this  place,  at 
Missouri  Valley,  from  1,1(H)  to  2,CK)0  acres  of  beets  have  been  grown 
annually  for  the  last  three  years  for  the  factory  at  Leavitt,  Nebr. 
These  beets  have  been  of  good  quality  and  tonnage  per  acre. 

Sioux  City.  — Parties  are  interested  in  stimulating  the  building  of  a 
beet-sugjir  factory  at  Sioux  City,  with  some  indications  of  success. 

WISCONSIN. 

Chippewa  Falls. — It  is  stated  on  good  authority  that  the  Wiscon- 
sin Sugar  Company  will  constinict  a  factory  at  this  place,  having  a  600- 
ton  daily  capacity,  to  engage  in  the  campaign  of  1903. 

Janesville. — From  Janesville  1  am  informed  that  the  Wisconsin 
Sugar  Company  has  proposed  to  the  business  men  that  it  will  con- 
struct at  this  place  a  factory  of  500  tons  daily  capacity,  provided  suffi- 
cient acreage  can  be  secured  for  the  campaign  of  1904. 

Corliss.  ^ — It  is  claimed  by  the  local  business  men  of  this  place  that 
they  have  sufficient  assurance  of  acreage  and  capital  for  establishing  a 
500-ton  sugar  plant  at  that  place  for  operation  in  1903  or  1904. 

Greenbay. — The  Fox  River  Beet  Sugar  Company  at  this  place  has 
secured  sufficient  capital  and  nearly,  enough  acreage  for  constructing 
a  beet-sugjir  factory  of  600  tons  daily  capacity  to  engage  in  the  cam- 
paign of  1903. 

It  is  claimed  that  the  Wisconsin  Beet  Sugar  C'Ompany  also  proposed 
to  the  business  men  of  this  vicinit}^  that  it  would  build  a  500-ton  plant 
if  4,000  acres  pledged  for  growing  sugar  beets  for  three  years  could 
be  secured.  A  sugar  factory  of  this  capacity  will  probably  be  in  oper- 
ation during  the  campaign  of  1903. 

Kaukauna. — It  is  authentically  stated  that  a  500-ton  sugar  factory 
will  be  built  at  this  place  to  l>e  ready  for  the  campaign  of  1903. 

Milwaukee. — For  some  time  there  has  been  considei*able  talkalwut 
constructing  a  large  factory  at  Milwaukee  having  a  dailj^  capacity  of 
1,000  ton^,  capital  to  be  furnished  by  wholesale  and  retail  grocers.  I 
am  now  authentically  informed  that  this  proposition  has  been  matured 
and  such  a  factory  will  be  in  opemtion  at  that  place  no  later  than  190:1. 
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Othsb  places. — There  are  several  other  places  in  this  State  that 
have  plans  more  or  less  matured  that  seem  likely  to  culminate,  even- 
tually, in  actual  beet-sugar  enterprises.  These  places  are  negotiating 
with  capitalists,  securing  contracts  for  growing  sugar  beets,  have  local 
oi'ganizations,  and  are  energetically  pushing  to  the  end  of  securing 
factories.  The  most  important  of  the.sc  are  as  follows:  £au  Claire, 
Racine,  Sturgeon  Bay,  and  Watertown. 

ILLINOIS. 

Chicago. — There  has  been  considerable  talk  for  some  time  bv  Chi- 
cago  capitalists  about  erecting  a  large  sugar  refinery  in  Chicago  and 
several  beet-sugar  factories  at  towns  in  the  near  vicinity.  I  believe 
this  project  contemplates  that  wholesalers  and  large  grocers  are  to  be 
the  principal  stockholders.  Of  course  this  scheme  contemplates  that 
those  interested  would  also  have  the  facilities  for  marketing  the  Hugar. 
It  looks  quite  probable  that  something  of  the  kind  will  occur  in  Illi- 
nois not  far  in  the  future  and  that  the  State  is  liable  to  find  itself  the 
possessor  of  several  sugar  factories  all  under  one  combination. 

There  are  quite  a  number  of  other  places  in  Illinois  where  capital- 
ists, business  men,  and  farmers  are  agitating  the  erection  of  sugar  fac- 
tories, and  it  is  probable  that  at  some  of  these  factories  will  be  built 
sooner  or  later. 

MICHIGAN. 

Michigan,  like  Colorado,  comes  in  with  a  long  list  of  projects,  most 
of  which  are  likely  to  materialize.  The  interest  in  Michigan  and  Colo- 
rado is  undoubtedly  inspired  by  the  large  number  of  factories  already 
in  operation  in  these  States.  It  is  one  of  the  best  signs  of  the  pros- 
perity of  the  industry  that  so  many  new  factories  are  contemplated  in 
the  localities  where  the  industry  is  best  known. 

Alpeka. — It  is  announced  that  a  factory  has  been  secured  for  this 
place  for  the  campaign  of  1903  having  a  daily  capacity  of  600  tons. 
Most  of  the  acreage  has  been  pledged  and  capitalists  have  agreed  to 
construct  a  factory.  Indications  point  to  its  completion  for  1903  or 
1904. 

Badaxe. — Capitalists  have  agreed  to  construct  a  sugar  factory  of 
500  tons  daily  capacity  at  this  place,  provided  water  of  sufficient  quan- 
tity and  purity  can  be  produced.  This  has  caused  persons  interested 
to  sink  deep  wells,  and  it  is  claimed  that  they  now  have  an  abundant 
supply  of  pure  water  and  the  factory  will  ))e  in  operation  for  1903  or 
1904. 

East  Taw  as. — A  local  company  at  this  place  has  secured  sufficient 
acreage  and  has  let  the  contract  for  building  a  sugar  factory  having  a 
daily  capacity  of  600  tons  to  be  completed  for  the  campaign  of  1903. 

Encorse. — ^The  Detroit  River  Sugar  C'ompany  has  let  the  conti-act 
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for  a  600-ton  sugar  factory-  to  be  erected  between  the  towns  of  River- 
rouge  and  Encor>;e.  It  is  the  purpose  of  this  company  to  buj'  its 
own  lands  and  grow  its  own  bieet^j  and  to  be  in  operation  for  the  cam- 
paign of  1903. 

Gladstone. — Capital  has  l)een  subscribed  and  most  of  the  acreage 
secured  for  constructing  a  500-ton  sugar  factory  at  this  place,  to  be  in 
operation  for  the  campaign  of  11)03. 

Menominee. — The  Menominee  River  Sugar  Companj^  is  building  a 
factory  at  this  place  of  1,000  tons  capacity  for  operation  in  the  campaign 
of  1903. 

Traverse  City. — The  farmers  around  this  place  have  agreed  to 
raise  5,000  acres  of  sugar  beets  if  a  factory  is  established.  Parties 
interested  in  other  sugar  factories  have  agreed  to  place  the  factory. 
Potatoes  is  the  staple  crop  of  this  community,  and  the  farmers  are  veiy 
well  versed  in  growing  root  crops,  and  have  had  more  or  less  experi- 
ence in  growing  sugar  beets  for  other  factories.  The^^  are  growing  a 
large  acreage  of  sugar  beets  for  other  factories  for  1903,  and  it  is  quite 
likely  that  a  sugar  factory  of  600  tons  daily  capacity  will  be  established 
here  for  the  campaign  of  1904. 

Mount  Pleasant. — A  factory  is  building  at  this  place  for  operation 
in  the  campaign  of  1903,  with  a  daily  capacity  of  600  tons. 

Owosso. — The  Owosso  Sugar  Company  is  building  a  factory  at  this 
place  for  the  campaign  of  1903,  with  a  dailj'  capacity  of  1,000  tons. 
This  company  has  purchased  8,000  acres  of  land  to  assure  a  suflScient 
acreage  of  l>eets.  It  is  not  intended  that  the  company  shall  grow  all 
the  beets  needed,  but  that  this  amount  of  land  will  guarantee  it  a  suffi- 
cient supply  each  season.  This  is  a  wise  provision  and  suggestive  to 
future  factory  builders  in  this  State. 

St.  Louis. — A  sugar  company  organized  at  this  plac*e  has  secured 
nearly  enough  acreage,  and  has  entered  into  a  contract  with  a  constmc- 
tioii  company  for  building  a  600-ton  plant,  to  be  in  operation  during 
the  campaign  of  1903. 

Other  places. — There  are  quite  a  number  of  other  places  in  Mich- 
igan that  have  made  more  or  less  progress  toward  establishing  sugar 
factories.  Most  of  them  have  local  organizations,  a  certain  amount 
of  acreage  pledged,  and  more  or  less  capital  subscribed,  and  are  in 
negotiation  with  capitalists  and  others  with  a  view  to  maturing  their 
plans.  The  following  are  some  of  the  places  at  which  factories  are 
most  probable:  Sault  Ste.  Marie,  Ypsilanti,  Monroe,  Portland,  Mason, 
Manistique,  Marquette,  Houghton,  Lapeer,  Cheboygan,  Marinette, 
Escanaba,  Dundee,  Battle  Creek,  and  Ca3S  City. 


PBOGBESS   OF   BEET-SUGAB   IIJDUSTBY,  1902.  113 

INDIANA. 

From  the  beginning  this  State  has  been  active  through  the  work  of 
the  State  Experiment  Station  and  private  parties  in  testing  soil  con- 
ditions with  a  view  to  establishing  beet-sugar  factories  in  different 
portions  of  the  State.  There  are  man}^  places  where  indications  point 
to  the  successful  growing  of  sugar  beets.  The  State  has  many  natural 
advantages  in  the  way  of  markets,  transportation  facilities,  fuel,  etc. 
A  company  organized  and  ai*tually  began  constructing  a  factory  at 
Shelby.  Contracts  had  been  made  with  the  farmers,  but  the  project 
was  abandoned  for  some  reason  and  the  beets  were  sold  to  some 
other  factory.  Experiments  in  growing  sugar  beets  and  agitation  in 
factory  building  has  continued.  At  the  present  time  the  following 
places  appear  quite  likely  to  have  beet-sugar  factories  sooner  or  later: 
Butler,  Fort  Wayne,  Vincennes,  and  Shelby. 

OTHER  STATES. 

There  is  more  or  less  well-developed  interest  in  the  State  of  New 
York  looking  to  the  establishment  of  other  beet-sugar  factories.  The 
most  probable  locations  are  Le  Roy,  Newpaltz,  and  Tro3\ 

At  several  places  in  Ohio,  Pennsylvania,  and  Virginia  the  establish- 
ment of  beet-sugar  factories  is  receiving  serious  consideration.  At 
each  place  experiments  are  being  made  and  local  organizations  have 
been  formed.  The  most  prominent  among  these  places  are  Dayton, 
Ohio;  Philadelphia  and  Harrisburg,  Pa.;  and  Newport  News,  Va. 

STATISTICS  OF  THE  STJGAB  nTDUSTBT. 

The  statistics  of  production  of  sugar  beets,  and  manufacture  of  sugar 
therefrom,  have  been  collected  directly  from  the  factories  themselves. 
Statistics  of  consumption,  imports,  exports,  etc.,  have  been  drawn 
from  the  most  reliable  sources. 

STATISTICS   OF  THE   BEET- SUGAR   INDUSTRY  IN   THE   UNITED   STATES   FOR 

1902. 

In  the  following  table  are  compiled  the  results  achieved  by  the  beet- 
sugar  factories  and  the  beet  growers  of  the  United  States  in  1902. 
Most  of  the  data  came  directly  from  the  factories  themselves.  The 
acres  planted,  acres  hai"vested,  tons  of  beets  worked,  and  amount  of 
sugar  produced  were  reported  to  me  by  the  factories  except  in  four 
cases.  In  three  of  these  cases  the  reports  are  semiofficial  from  other 
sources.  In  one  case  onlv  these  items  are  estimated,  the  estimates 
being  based  on  length  of  campaign  last  year,  capacity  of  the  factory, 
and  comparison  with  results  accomplished  by  other  factories  having 
like  conditions  during  the  past  year.  All  the  other  figures  appearing 
in  this  table  have  been  taken  from  factoiy  reports  to  me,  with  the 
27874—03 8 
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exception  of  .some  items  which  have  been  estimated  from  reliable  data, 
and  which  are  so  indicated.  More  than  half  of  the  factories  report-ed 
fully.  The  best  reported  only  acreage,  tonnage^  and  production  of 
sugar.  I  regret  that  I  could  not  include  complete  data  from  all  these 
factories,  as  the  results  indicate  so  clearly  the  things  to  which  we  need 
to  direct  our  attention  in  manufacturing  sugar.  The  farm  results 
brought  out  are  interesting  and  instructive. 

In  order  that  the  identity  of  the  factories  may  not  l>e  revealed  I 
have  represented  each  factory  by  a  number,  the  same  number  being 
used  for  the  same  factory  in  all  the  tables: 

Fadory  and  farm  results  far  190.i. 


Flactory  N*,. 


1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
U 
16 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31  i 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 


Beet  production. 


Area 
planted. 


Area 
har- 
vested'. 


Acre*.    \    Arret. 


3,000 


9,850 


1,800 


7,400 


9.630 
4,800 
8,200 
4,627 


9,460 
8,600 
7,600 
3,742 


6,600 
7,000 


7,124 
5,300 


6,000 
6,000 
3,600 
6,661 
4,000 


8,000 
'4,180' 


4,350 


10.200 
4,250 

.  5,500 
8,597 
5,200 


8,696 


3,534 


9,300 
4,200 
4,672 
8.147 
5, 113 


Aver- 
age 

yield 
per 

acre. 


Ton*. 
"9.0" 


5.6 


n6.8 
7.5 

a6.0 
7.3 


7.6 

6.5 

«8.2 

n7.3 

a6.4 


4,000  I     a5.6 


10.0 


8.5 


12.5 

10.0 

8.0 

10.2 

a9.6 


BeetA  worked. 


Average 
purity  coef- 
ficients- 


Total 
amount. 


Tons. 
16,944 
15.032 
26,000 
42,684 
22,000 
64.063 
28.000 
46,000 
27,319 
30,000 
4,676 
38,499 
89,900 
28.800 
48,273 
25,662 
14,000 
22,632 
30,000 
30,800 
36.884 

109.307 
41,000 
28.332 
40,000 

113,670 
42. 472 
35,856 
89,110 
48,970 


Aver- 
age 
cost  per 
ton. 


15.60 


6.46 


6.25 
6.25 


6.46 


5.39 
5.03 


4.53 


Total  «Hje*l. 


Average 
RUgar— 


I    In    '    In        or  ,   Of 
l)eet8.  juioc.  beets. 'juice. 


Perd.  Perct. 

I  13.2  1 83.5 

183.050.00  I  13.8  1  11.7  ,  84.8 


a233,054.64  '  13.6  ,  14.6  |  85.1 


336,654.00  13.3 
147,000.00  13.6 


9.9  I  83.9 


149.228.80  13.9  I  15.1  |  86.1 


201,823.98 
200.610.94 


166,962.49 


6.00 


0  4.50 
4.66 
4.50 
4.93 


150,226.84 


511,616.00 

a  197, 494. 80 

168,282.93 

439,411.90 


14.7 
13.7 


81.0 


12.1  '  12  7 


76.4 


14.8     16.4     ft2.2 


:5.4 
13.8 
14.8 
14.8 


15.2 


15.9 


84.8 
82.1 
84.4 
83.6 


84.8 


814 


84.9 


78.9 


fa.2 


81. » 
84.6 
«.6 


Total  and  av- 
erage   


6,800 
10, 599 

7,004 
21,569 
18,327 

5,086 

3,800 


5,900 
H.822 
5,046 
17,662 
17,690 
4,192 
3,500 


2,000 


2,000 


7.5 

«11.1 

7.0 

11.2 

a  10. 7 

8.9 

a9.1 


8.0 


42,359 

c  85, 957 

35.133 

197,949 

189,618 

37,219 

32,000 

18,750 

38,500 

17,888 

14.654 


6.06 


214,1»5.87 


18.2     19.7 


81.2 


6.50 
4.70 


4.50 
4.92 


6.60 


8.4    1,895,812         5.03 


a  193, 231. 50 
932,116.69 


17.3     13.0 


167,650.66 
157,241.01 


16.7 
14.8 


84.0 


80,000.00 


16.0 


14.6 


14.4     83.3 


84.0 


8i2 


77.4 


78. 


82.2 


a  Estimated. 


b  Not  working  thi.s  year. 


c  11,648  tons  shipped  to  another  factory. 
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Factory  and  farm  remits  for  190^— Continued. 


1 

Sugar. 

Campaign. 

Fttctory 
No. 

Amount  ] 
Poundfl. 

produced. 
Toiui. 

Aver- 
age net 
selling 
price 
per 
hun- 
dred- 
weight. 

Seconds, 
begin- 
ning of 
campaign. 

Seconds 

held  for 

future 

campaign. 

Opened. 

Closed. 

Num- 
ber of 
days. 

1 

3,206,782         1,608.39 
3,100,000         1.5fi0.00 

Pounds.      Poundit. 

• 

o 

S4.38 

20,000 

Oct.    20,1902 

Dec.  12.1902  '       54 

S 

5,460,000 
9,560,000 
4,800,000 
14,481,135 
5,600,000 
9,300.000 
6,246,089 
6,000,000 
936,108 
7,323,468 
8,200,000 
5,614,000 
9,500,000 
5,400,000 
2,441,674 
4,327,532 
6,500,000 
7.000.000 

2,730.00 
4,775.00 



4 

. 

Oct.    10,1902 

Jan.  28,1903 

HI 

6 

2,400.00 
7,240.57 
2,800.00 
4,660.00 
3,123.02 
3,000.00 
468.05 
3,661.73 
4,100.00 
2,807.00 
4,750.00 
2,700.00 
1,220.84 
2,163.77 
3,250.00 
3,600.00 
3,806.75 

14,764.85 
5,250.00 
3,388.55 
4,000.00 

12,825.00 
4,442.90 
3,915.15 

10,401.00 
6,424.00 

6 

7 

100,351          81,906 

Oct.    20.1902 
Oct    14,1902 

Jan.   22,1908 
Jan.   12,1903 

95 
91 

8 

9 

10 

4.88 

118,561         127,179 

Oct.    13,1902 

Jan.     6, 1903 

86 

11 

1 

, 

12 

4.60 

Oct.     9, 1902 
Oct.     8, 1902 

Jan.  21,1903 
Jan.     9, 1903 

105 

U 

94 

14 

15 

le 

17 

w 

w 

21 i    7;6i3;560 

22 29.509.700 

4.51 

374,000 

528,000     Sept.  15,1902 

Dec.  24,1902 

101 

2S 

10,600,000 
6,777,100 
8.000,000 

25,650,000 
8,885,800 
7,830,300 

20,802,000 

12.H4A.0OO 

24 

4.28 

22,105 

Oct.    22,1902 

Dec.  14,1902 

54 

25.: 

2S 

Sept.  27,1902 
Sept.    3.1902 
Sept.  16.1902 
Sept.  22, 1902 

Jan.   19,1903 
Dec.  27,1902 
Dec.  21,1902 
Dec.  26,1902 

a  1081 

27 

28 

29 

4.75 
4.75 
4.39 

107,000 

73,800 

1,508.533 

118,000 

150,900 

2,225,173 

116 
97 
96 

ZLb. ' 

32 

3J 

10,153,500 

20,600,000 

10,082,580 

43,214,000 

53,336,600 

8,469,000 

8,706,372 

3,760,000 

7,000,000 

4,660,000 

3,676,600 

5,076.75 

10,250.00 

6,016.29 

21,607.00 

26,668.25 

4.229.50 

4,353.19 

1,875.00 

4.02 

115,624 

88,129 

July  27,1902 

Nov.    4,1902 

101 

U 

3.97 

Aug.  15,1902 
Sept.    9,1902 

Nov.    5,1902 
Dec.  22,1902 

83 

35 

105 

36 

37 

July  21,1902 
Sept.  27, 1902 

Nov.    4,1902 
Jan.     8, 1903 

107 

» 

4.55 

1,919,000 

104 

39 

40 

3,500.00 

... 

41 

2,280.00 
1,838.80 

42 

5.00 

Sept.  22,1902 

Dec.  10,1902 

80 

Total  and 
ftTcrege 

436,811,685     218,405.85 

1 

1.46 

94 

•••••••>••>>>>■ 

•■«•■■««•«■••■• 

a  Of  this  time,  111  days  were  lost. 


f>  Not  working  this  year. 
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7S  w.ool... 


ieaii.eo|ti4,3iM) 


1  3.n)io.« 
9'i.'ioii,ui 


?.M3&,itn 

-...Ih«i 


CooImtIrjoI 


tacUrleg  failed  lo  report  data  under  tbene  heads,  the  num 
Factory  and  farm  TrmtUs/or  ;«??— Continued. 


Pulp. 

Waste  molawe-. 

FsctoiT  N<.,= 

1^   1    1 

1 
1 

1 

1 

g 

P 

1 

i 

1 

Pr™-»«diu 
treating  nudaaa. 

Trmt.    1      Thn.. 

•■"1    '■" 

Cmto. 

.35 

:s7 

13.000 

P.rt. 

OaOimt. 
13,000 

OaUt. 

(gaiiSK 

f     Sot 

] 

fGiven 
lnvray. 

]3S,000 

127,  m 

^303,384 

W.2 
44.0 

ri™»*- 

«8,S00 
*303,»4 

2,000 

10 

,  IjcH-Kailialtoo. 

39,000 

20,000  '      30,000 

11,000  1     11,000 

30 

'i!i 

as 

60       .41 

30  ,    .22 
S2       .95 
■JO       At 

20,000 

20,000 

Iiiiooo 

SES 

Is 

3^ 

•Xl.SM 

47,13ti 

*30S,!«4 

27,000 

l.30S,8M 

1.00 

Di: 

A^nwe 

30  1     .IN 

"• 

xNiimbi 

w  cif  tueUi 

ri».»t,IH 

did  l.<. 

rop..r 

data  CUT 

Ingii 

derthcK 

howis 

are  oinitled. 
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Factory  and  farm  results  for  190^ — Continue<l. 


FuHory 


lAigest  average  yield  of  beets  per  acre. 


Under  any  contract. 


Sugar 
Area.  Yield,  i    in 
ibeetfl. 


2. 
4. 

a. 

7. 

9. 
12. 
13. 
21. 
24. 
25. 
27. 
28. 
29. 
32. 
U. 
37. 
38. 
42. 


Acre*. 
2 


!  Puri- 
ty co- 
eflS- 
cient. 


Under  any  contract  of 
10  acres  or  over. 


Price  paid  for 
beets,  ti 


24 


'2 


21 


P.ei. 
13.0 


Yield. 


84.0 


Tons. 
20 


13.8 


Total  and 
avenge.. 


1 
2 

12 
3 
5 

15 
3 
2 
4 
2 


23 
2 
5 


17 
22 
18 
24 
26 
32 
29 
20 
25 
35 


13.5 
13.5 
12.5 
15.8 
15.1 


14.0 


15.0 
19.0 


38 
22 
14 


12.7 
15.2 


81.0 


14 


80.0 
81.7 
82.2 


81.0 


82.5 
84.0 


76.9 
84.6 


9 
14 
14 
16 

18 


17 
20 
19 
10 


38 
16 
10 


14.4 


81.8 


Sugar 

in 
beets. 


Purity 
coefH- 
cient. 


Mini- 
mum 
or 
straight. 


Addi- 
tional 
scale. 


Freight 

rates,  per 

ton,  on 

beets. 


P.  H. 
13.5 


84.0 


14.2 


14.9 
14.5 
13.5 
12.5 
15.1 


84.0 


83.0 
80.0 
82.2 


14.2 
16.0 
16.1 
18.0 


81.5 
87.7 
83.4 
84.0 


12.7 
14.0 


76.9 
83.5 


14.6 


82.7 


DoUars. 
5.00 
4.50 
4.60 
4.60 
4.60 
4.50 
4.50 
4.00 
4.88 


Cent*. 


3.50 
4.50 
4.75 
3.00 


4.50 
4.85 


4.40 


831 

33^1 

33i 

33i| 

33J 

331 

25  , 


dents. 

50 

40  to  80 

40,60,80 


30  to  100 


40  to  60 

50  to  85 

SO 


25 


35  to  50 

35 

100 

Hauled. 

50  to  60 

30  to  55 

50  to  86 

50 


Great- 
est 

quanti- 
ty of 
beets 

worked 

in  one 
day. 


Tbns. 
890 
728 
1,178 


420 
780 


585 
685 


311 


350 
496 
1,175 
755 
943 
510 


270 


a  Numbers  of  factories  which  did  not  report  data  under  these  heads  are  omitted. 

ft  At  some  factories  a  etmigbt  price  per  ton  is  paid  for  all  acceptable  beets:  at  others  a  minimum  is 
fixed  for  beets  having  a  certain  percentage  of  sugar  (usually  12  per  cent),  and  an  additional  amount 
is  paid  for  each  addiOonal  1  per  cent  of  sugar  in  the  beets. 

In  the  table  following  (p.  118)  appear  several  columns  of  very  inter- 
esting data,  not  directly  reported  by  the  factories,  but  derived  from 
the  figui'eM  so  reported.  The  most  important  data  appearing  in  the 
preceding  tables  are  repeated  here  in  order  to  show  clearl}"  the  source 
from  which  the  other  figures  are  derived. 
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PROORESS    OF    BEET-SUGAR   INDUSTRY,  1902. 


The  following  tabic  shows  the  best  results  achieved  b}'  fanners 
growing  beets,  as  reported  by  16  different  factories.  It  shows  the 
number  of  acres  cultivated  and  the  results.  From  the  data  given  and 
other  data  available  1  have  worked  out  the  results  achieved  bv  the 
factoi'ies  in  working  up  the  beets  produced  by  these  most  successful 
growers. 

Best  crops  of  beets  grovm  nt  15  faeUmes^  andffwtory  results  with  tlie  same  crops  of  fteets. 


Beets. 

Sugar. 

i 

X* 

I 

Lbs. 

4,704 

4,746 

8,893 

4,180 

3.708 

4,944 

6,214 

7.232 

6.061 

4.360 

5,825 

8,400 

8.626 

6,984 

3,514 

Factory 
No.  a 

Acres. 
2 
2 
1 
2 

12 
3 
6 

16 
3 
2 
4 
2 

23 
2 
6 

2 
"3 

'^ 

Tom. 
24 
21 
17 
22 
18 
24 
26 
32 
29 
20 
26 
36 
38 
22 
14 

M-.2S^S*2gg^i5^-*.^.|     ;Totalcrop. 

> 
< 

S6.60 
6.26 
6.46 
6.39 
5.03 
4.63 
6.00 
4.50 
4.65 
4.50 
4.93 
5.05 
4.50 
4.92 
6.50 

a 

Hg 

t\ 

\* 

ee 

$132.00 
110.26 

92.82 
118.68 

90.64 
108.72 
130.00 
144.00 
134.86 

90.00 
123.26 
176.76 
171.00 
108.24 

77.00 

I 
c 

P.  a. 

13.0 
13.8 
13.6 
13.5 
12.5 
15.8 
16.1 

615.4 
14.0 

614.8 
15.0 
19.0 
12.7 
15.2 

616.0 

1 

.  s 
1 

84.0 

81.0 

685.1 

'  "w.o" 

81.7 
82.2 

684.8 
81.0 

684.4 
82.5 
84.0 
76.9 
84.6 

684.0 

1 
o 

I 

H    . 

1 

1 

o 

1 

1 

IM. 
196 
226 
229 
190 
206 
206 
239 
226 
209 
218 
233 
240 
227 
272 
251 

1- 
eg 

< 

• 
*- 

c 

a 
> 

2 

p. «/. 

9.78 
11.30 
11.43 

9.61 
10.28 
10  32 
11.96 
11.28 
10.46 
10.92 
11.67 
11.99 
11.36 
13.60 
12.54 

1 

OerUs. 
4.38  |«306.04 

6 

9 

4.88 

4.60 

17U.51 

12 

192.28 

13 

21 

4.51 
4.28 

VJ-M  07 

24 

2S5.96 

26 

27 

4.75 
4.75 
4.39 
4.02 

287.90 

28 

207.10 

29 

256.72 

82 

337.  # 

37 

38 

4.55 
5.00 

2?2.27 

42 

175.70 

Avonufo... 

1 

4.98 

120.63 

14.8 

82.6 

11.42 

228 

5,493 

4.46 

'S5u)S 

uThti  factory  numberK  are  the  same  here  as  in  the  previou.<i  tables. 

6  The  flgureN  for  these  beetn  not  being  available,  the  averages  given  in  table  on  imge  114  are  wed. 


The  following  table  is  interesting  as  showing  the  development  of 
the  industrv  in  the  various  States.  It  will  be  seen  from  this  that  Cali- 
fornia  is  considerably  in  the  lead,  while  Michigan,  Colorado,  and  Utah 
occup}'  second,  third,  and  fourth  places,  respectively. 

Beets  worked  and  sugar  produced  in  1902 j  by  States. 


state. 


Amount 
of  beet8 


Amount  of  sugar 
produced. 


New  York . . 
Michigan... 
Nebmska... 
Colorado  . . . 

Ut4ih 

California .. 
Minnenota.. 

Ohio 

WiHcon.sin . . 

Oregon 

WaKningUm 


worked. 

Pounds. 

Tons. 

Tons. 

32,606 

6,271,248 

3,135.57 

507,408 

105.179,951 

52,689.91 

97,684 

21,113.600 

10.656.75 

832.309 

80,466.800 

40,218.40 

167,438 

37,518.100 

18,759,06 

637,204 

158,543,580 

79.271.79 

32.000 

8,706,372 

4,353.18 

18,750 

8.750.000 

1.875.00 

38.600 

7,000,000 

3,500.00 

17.888 

4,560.000 

2,280.00 

14,654 

3,676,600 

1.838.30 

PB0GBES8   OF   BEET-SUGAR  INDU3TBY,  1902. 
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MISCELLANEOUS   SUGAR  STATISTICS. 

The  following  tables,  except  the  last,  which  contains  the  sugar  crops 
of  the  world,  were  compiled  by  the  Division  of  Foreign  Markets,  De- 
partment of  Agriculture.  These  tables  present  some  very  interesting 
data  touching  the  production  and  consumption  of  sugar;  also  informa- 
tion as  to  imports  of  sugar  into  the  United  States,  and  the  average 
prevailing  price  of  sugar  during  1902. 

Prwludum  of  i}eei  and  cane  mgar  in  tlie  UtrUed  Staies,^ 


Year. 


lS83-»t.. 

18N>-«7.. 
l«87-*<.. 
1»»-8Q.. 
188»-90.. 
189(M»1.. 
1891-92.. 
1892-08.. 
1»S-M.. 
18M-«.. 
18B5-96.. 
I89M7.. 
1897-96.. 
1898-99.. 
1899-1900 
1900-1901 
1901-2... 
1902-3... 


Beet. 


Trmn.c 

535 

953 

600 

800 

255 

1,861 

2,208 

3.459 

5,356 

12,018 

19,950 

20,092 

29,220 

87,536 

40,398 

82, 4n 

72,972 

76,859 

163.126 

195,468 


Cane  (Lou- 
isiana). 

ToM.c 
128,443 

94,376 
1^7,968 

80,859 
157,971 
144,878 
130,413 
215,844 
160,987 
217,625 
265,886 
817,334 
237,721 
282,009 
310,313 
248,658 
142,485 
270,388 
310,000 
280,000 


Total.^ 


128, 978 
95,329 
128,558 
81,650 
158,226 
146,739 
182,616 
219,303 
166,293 
229,543 
285,786 
837,426 
266,941 
819,545 
850,711 
281,129 
215,457 
847,197 
473,126 
475,463 


0  Data  as  to  beet  sugar  are  obtained  from  the  following  sources:  For  1899-1900.  from  the  Eleventh 
Ceimis;  for  1807-98,  from  a  special  report  of  the  Department  of  Agriculture;  and  for  other  years,  from 
Willett  &  Gray.  Data  a<  to  cane  sugar  are  from  the  following  sources:  For  1889-90,  1898-99.  and 
1899-1900,  from  the  Eleventh  and  Twelth  censusefl:  for  1901-2  and  1902-8,  from  Willett  &  (iray;  for 
other  yean,  from  Boachereau's  Annual  Louisiana  Sugar  Reports  (the  figures  for  1892-96  being  taken 
fiom  his  revised  statement). 

^  These  flgures  do  not  include  cane  sugar  produced  outside  of  Louisiana;  in  1889-90  such  sugar 
amounted  to  4,089  tons  and  in  1899-1900,  to  1,510  tons. 

t'ToDs  of  2,240  pounds. 

Production  of  cane  ttugar  m  dependencies  of  the  United  States  for  the  crop  years  1898-99 

to  J90^-S.a 


Dependency. 

189B-99. 

1899-1900. 

TbTM.b 
258,521 
85,000 
62,785 

1900-1901. 

1901-2. 

1902-8. 

Hawaii 

Tons.b 
252,506 
53,825 
93,000 

TbM.b 
321,461 
80,000 
55,400 

Tbiw.ft 
317,509 
85,000 
78,637 

349,000 

Porto  Rico 

85,000 

80,000 

Total 

399,331 

:{56,806 

456,861 

481,146 

514,000 

oAocordlng  to  estimates  of  Willett  &  Gray;  the  statistics  given  for  the  Philippine  Islands  are 
export  returns  and  not  production  returns. 
6  Tons  of  2,240  pounds. 
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Tmportt  of  itugar  iitlo  the  Ihvled  fSata,  188S-190S. 


Yau-endedJudeSO- 

Poundu 

Toiw.1 

V»lne. 

2      -   sIB  15S 

9M.3M 
,Z«.&«S 

.213.  Ml 

.a»,8« 

i|| 

!6gi:44e 

,73»,«7 

;aoo:M§ 

,m,(B8 

.793,799 
.144,236 

IB 

T«6 

967 

sao 

1 

¥4 

si 

ftiiS 

rts 

ll»l» 

,.«, ,« 

HU 

mi  at 

^"^    

^^ 

■Toiu  of  :L240  poundii, 

tk»  In  MtliiT  Venn,  Including  ahipmcnU  from 
1001  Ihu  ihlpmenu  ln<m  Hawaii  amounUKl  to  SW 
■nd  rrom  I-orlo  RIro  I3T.30I.IUK  potinda.  ur  Sl.%1 
from  Hawaii  amounted  lo  r,n,5M,3&7  pounds.  01 
RlcolK3,H17,04»poundii,or82,Oei  torn,  valued  at t 


32l,e7«  KHU,  vftlned  at  K3.ina.llS.  and  rrom  IMno 


CimxHmpliim  of  tagar  in  Ihr,  (hiilM  Slatpt,  lS9S-I90g. 


<tel«ndar  ye«r. 

=i!r 

Lti; 

fjorde- 
i."prew: 

isr 

+  "',760 1  t ':i4 

A»IHlL 

if 

'k72[400 

.RSa.sTo 
[Holose 

,070,«« 
,002.902 

,21II,M7 
2,872,310 
2,686,108 

+  37.100 
it!:*! 

+  2.74 
+  4.K 

i|i 

-1  ->.^H|    +6:75 
+  |'i'l:79  '    +  (L82 
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Avrrnge  imfxrH  price  jtrr  jMnind  ofRiigar  imported  into  Uie  United  States.  « 


Kaw  sugar  (not  above  No.  16  Dutch  standard). 

Y^AT  PTIflAd  JllTIf^  3(^- 

Beot. 

Cane— 

A.venu;e 

for  all 

raw 

sugar.  f> 

Refined 

From 
Hawaii. 

From 
Porto 
Rico. 

From 
Cuba. 

From 

other 

countriei' 

Onits. 
2.7 
2.8 
2.7 
1.9 
2.1 

sugar.  <* 

1892 

1«W 

1894 

1895 

events. 
2.8 
2.9 
3.1 
2.0 
2.3 
1.8 
1.9 
2.1 
2.1 
2.2 
1.6 

(YnU. 
2.8 
2.9 
2.9 
2.7 
3.2 
8.1 
3.3 
3.7 
4.0 
3.9 
3.8 

Gents. 
2.9 
3.2 
3.2 
1.8 
2.1 
1.8 

-       1.9 

(Jhtts. 
3.1 
3.3 
8.0 
2.2 
2.2 

rents. 
2.9 
3.1 
2.9 
2.1 
2.3 
2.0 
2.2 
2.4 
2.5 
2.5 
2.2 

3.8 

3.9 

3.8 

.  2.8 

1996 

2.9 

1>»7 

2.1  '           1.9 

2.2  1            1.9 

2.5 

IWS 

2.4 

1109 

2. 3              2. 5 

2.1 
2.2 
2.2 
1.8 

2.7 

1900 

3.4 
3.4 
3.2 

1 

2,6 
2.4 
1.8 

3.4 

1901 

2.7 

190B 

2.4 

o Based  on  offieial  rcturuM  published  by  the  Bureau  of  Statistics,  Treasury  Department.  These 
figures  represent  the  wholesale  market  prices  at  the  ports  of  shipment,  and  do  not  Include  the  import 
duty  levied  in  this  country  nor  the  cost  of  transportation  to  this  country. 

fr  JF'or  190!  and  1902,  as  in  previous  years,  including  imports  from  Hawaii  and  Porto  Rico,  as  well  as 
from  foreign  countries.  Tne  average  price  of  raw  sugar  imported  from  foreign  countries  was  2.3 
cents  in  1901  and  1.8  cents  in  1902. 

<?  Including  raw  sugar  above  No.  16  Dutch  standard. 

Average  market  price  of  sugar  per  pound  in  Neiv  York  OUy. « 


Calendar  year. 

89°  mus- 
covado. 

96°  cen- 
trifugal. 

CnUs. 
3.3 
3.7 
3.2 
3.3 
3.6 
3.6 
4.2 
4.4 
4.6 
4.0 
3.5 

Granu- 
lated. 

1892 

Cents. 
2.8 
8.2 
2.6 
2.9 
3.2 
3.1 
3.7 
3.9 
4.0 
3.5 
3.0 

Cmts. 
4  3 

1893 

4.8 

U94 

4.1 

18S6 

4.2 

1896 

4  5 

1897 

4.5 

Un - ---- 

5.0 

1899 

4.9 

1900 

5.3 

1901 

5  1 

1902 

4.5 

a  According  to  statistics  published  by  Willett  &  Gray,  of  New  York  City. 
Sugar  crops  «  of  the  world  for  fmir  years.  ^ 


Grand  division  and  country. 


CANR  BUQAB. 

United  States: 

Lonifiiana 

Porto  Rico 

Hawaiian  Islands 

Cuba 

British  West  Indies: 

Trinidad,  exports 

Barbados,  exports 

Jamaica,  exports 

Antigua  and  St.  Kitts 

French  West  Indies: 

Martinique,  exports 

Gnadeloupe 

Danish  West  Indief^-St.  Croix.... 

Haiti  and  Santo  Domingo 

Lener  Antilles,  not  named  above 

Mexico .• 

Central  America: 

GnatemalA 

San  Salvador 

NicaragncL 

CoBlaRica 


1899-1900. 


1900-1901. 


1901-2. 


Tons. 

147,164 

35,000 

258,521 

306,543 

42,210 
50,000 
19.510 
16,052 

30,000 
40,000 
12,020 
45,000 
8,000 
78,000 

12,000 
5,000 
4,000 
4,000 


Tons. 
270,338 
80,000 
821,461 
635,856 

62,673 
55,860 
17,059 
21,579 

39,760 
39.000 
13,000 
45.000 
8,000 
95,000 

9.000 
6,000 
3,500 
4,000 


Tons. 
310.000 
85,000 
317,509 
850,181 

61,077 
43,750 
15,843 
19,000 

34,942 
41,000 
13,000 
45.000 
8,000 
103,110 

10,000 
5,000 
4.500 
4,000 


1902-3. 


Tons. 

280,000 

85,000 

349,000 

976,000 

60,000 
34,000 
18,772 
18.000 

28.000 
41,000 
18,000 
45,000 
8.000 
115,000 

10,000 
5,000 
4,500 
4,000 


ain  a  nnmlier  of  cases  statistics  of  exports  are  given,  this  being  indicated. 

bStatisti<»  of  Willett  &  Gray,  except  estimate  of  beet-sugar  production  in  Europe  by  Licht. 
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S'ligar  f-ropn  of  the  ii'orld  for  four  years — Continue*!. 


Grand  divlidon  and  country' 


CANK  8r»AR — oon tinned. 

South  America: 

British  Guiana  (Demerara).  cxporta. 

Dutch  Guiana  (Surinam) 

Venezuela 

Peru 

Argentine  Republic 

Brazil 

Total  in  America 

Asia: 

British  India,  exports 

Siam 

Java 

JajMin 

Philippine  Islands,  exports 

Total  in  Asia 

Australia  and  Polynesia: 

Queensland 

New  South  Wales 

Fiji  Islands,  exports 

Total  in  Australia  and  Polynesia . . 

Africa: 

Egrypt 

Mauritius 

Reunion 

Total  in  Africa 

Europe— Spain 

Total  cane-sugar  production 

BKKT  SUGAR. 

Europe  (Licht) 

United  suites 

Total  beet-HUgar  production 

Grand  total  cane  and  beet  sugar... 


1899-1900. 

Tons. 

90.079 

9.600 

2,000 

125,000 

91,607 

322,000 

1900-1901. 

1901-2. 

Tom. 
123.967 
12.750 
3,000 
138,000 
135.000 
346,000 

J     MRS-3. 

Tatu. 

84,659 

13.000 

3,000 

135,000 

114.252 

320,000 

1 

I       Thuf. 
105.000 

IS,  ODD 

3,000 

140.000 

130.000 

187.  aOO 

1,754,206 

2.885,387 

2.718.629 

2.661.772 

10,000 

7,000 

721,993 

2.000 

62,785 

15,000 

7.000 

709,928 

15.000 

7,000 

767,130 

15,000 
7.000 

812.81:! 

55.400 

78.637 

80.000 

808.778 

787,328 

867,767 

944. 81*2 

124,070 
15.500 
31,000 

92,654 
19,000 
33,000 

120.858 
18.000 
31,000 

76.636 

16,000 

85,000 

170,670 

144,554 

169.858 

129.635 

98,600 

157.025 

35,000 

94,880 

175,267 

35,000 

96,200 

147.828 
35,000 

90,000 

135.000 

35.000 

290.526 

306,147 

279,028 

260,000 

33,215 

28.000 

28,000 

2S.O0O 

3,052,294 

3,660,416 

4.063.282 

4.024,210 

5,618,048 
72.944 

6,046,518 
76,859 

6.820,783 
163.126 

6.605,000 

195. 46S 

5,690,992 

6,123,377 

6.983,859 

5.800,463 

8.643,286 

9,773,793 

11.047.141 

9.821.673 

SELECTED  FABM  EESTJLTS  FOE  1902  8H0WIHG  P088IBILITIS8  OT 

BEET  GBOWING. 

To  show  what  it  is  possible  for  farmei's  to  accomplish  in  growing 
sugar  beets,  I  offer  some  tables  showing  the  best  results  obtained  by 
the  farmers  at  the  different  factories.  These  do  not  of  course  indi- 
cate the  average  results. 


AN   ILLUSTRATION   FROM  NEBRASKA. 

1  have  been  very  much  interested  during  the  past  year  in  an  experi- 
ment at  Fremont,  Nebr.  There  is  no  factory  at  this  place,  but  there 
IS  one  at  Lcavitt,  about  11  miles  west  of  Fremont.  The  business  men 
of  the  town  thoroughly  appreciate  the  advantages  growing  out  of 
sugar-beet  culture  in  this  vicinity.  This  is  the  junction  point  of 
railroads,  which  facilitates  the  delivery  of  beets  to  any  one  of  the 
three  factories  in  Nebraska.     For  some  time  i  t  has  been  the  purpose 
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of  those  interested  in  the  welfare  of  the  town  to  eventually  establish 
a  beet-sugar  factory  there.  In  order  to  demonstrate  to  the  farmers 
the  practical  results  of  growing  sugar  beets,  a  certain  number  of  busi- 
ness men  organized  the  Fremont  Sugar-Beet  Company.  This  com- 
pany rented  150  acres  of  land,  paying  therefor  $5  per  acre,  cash  rent. 
This  land  was  planted  to  beets,  and  after  the  crop  was  delivered  to  the 
factwy  a  statement  was  made  for  the  benefit  of  those  interested  in 
the  enteiprise,  showing  the  results  as  follows: 

Mnanci€U  sUUemerU  of  FremoTit  Sugar-Beet  Company  for  1902, 

BeceipiB: 

Capital  stock $3,860.00 

Beets,  1,749.68  tonfl,  at$4 6,998.33 

Beet  tops 41.00 

Total 10,889.33 

Disbarsements : 

Labor $4,362.18 

Seed  and  freight 448.61 

Land  rent 750.80 

Machinery 248. 50 

Incidentals  and  repairs 60. 91 

Total 5,861.00 

5, 028. 33 
Deduct  capital  stock 3,860.00 

Net  profit 1,178.33 

We  take  great  pleasure  in  presenting  to  you,  as  stockholders  in  the  Fremont 
8agar-Beet  Company,  the  above  statement  of  the  company's  financial  standing  for 
this  year;  and  we  hope  that  the  profit  therein  shown  will  in  a  measure  compensate 
those  who  have  been  faithful  and  persistent  in  fostering  this  young  but  beneficial 
indu8t^\^ 

We  also  hope  that  the  flattering  results  of  this  year's  work  will  quiet  tlie  fears  of 
any  who  might  still  be  skeptical  as  to  this  industry  being  made  a  success  in  our 
locality. 

We  may  therefore  look  for  more  uniform  results  in  coming  years  than  we  have 
had  in  the  past. 

And  last,  but  not  least,  the  experience  gained  in  the  past  will  prove  of  great 

service  in  the  future. 

A.  S.  Grioerrit, 

W.  A.  Carroll, 

Frank  Hammond, 

CommiUee. 

One  interesting  feature  about  the  above  report  is  the  fact  that 
everything  done  was  hired.  The  parties  interested  in  this  company 
were  business  men.  A  man  thoroughly  acquainted  with  growing 
beets  was  employed  to  superintend  the  job. 

The  above  statement  is  a  remarkable  showing  of  the  prac^tical 
results  of  beet-sugar  growing  from  an  investment  standpoint.  This 
oompany  after  paying  all  expenses  had  a  full  equipment  of  necessary 
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farm  implements  on  hand  valued  at  $248,  les8  a  fair  allowance  for  wear 
and  tear.  In  addition,  it  had  a  balance  in  its  treasury  of  $215.82  after 
declaring  a  dividend  of  25  per  cent. 

The  following  deductions  are  made  by  myself  from  the  data  con- 
tained in  the  report  of  the  company: 

The  average  yield  of  these  150  acres  was  11.67  tons  of  beete  per 
acre.  The  gross  receipts  were  $46.68  per  acre.  The  cost  of  produc- 
ing the  beets,  including  the  rent  of  the  land,  was  $37.58  per  acre. 
The  net  returns  from  the  crop  of  beets  were  $9. 10  per  acre.  If  no 
rent  had  been  paid  for  the  land,  the  net  returns  would  have  been 
$14.10  per  acre. 

An  idea  of  the  comparative  profitableness  of  the  beet-sugar  crop 
can  be  obtained  by  comparing  the  above  figures  of  net  returns  with 
with  the  average  gross  returns  obtained  by  farmers  who  raise  grain. 
The  crop  statistics  for  1902  collected  by  the  United  States  Department 
of  Agriculture  show  that  the  average  gross  values  per  acre  of  the  prin- 
cipal cereal  crops  for  the  entire  country  were  as  follows:  Com,  $10.81; 
wheat,  $9.14;  oats,  $10.60;  and  barley,  $13.28. 

It  will  be  noticed  that  the  tonnage  of  beets  produced  at  Fremont  is 
not  remarka})ly  large,  nor  is  the  cost  of  production  as  low  as  the  esti- 
mated average  for  sugar-beet  crops.  Yet  it  may  well  be  doubted  if 
these  same  parties  could  have  found  any  other  investment  from  which 
they  could  have  gotten  larger  legitimate  dividends  than  they  secured 
from  growing  these  sugar  beets. 

The  important  thing,  and  the  thing  that  is  absolutelj^  necessary  to 
the  success  of  a  sugar  factory,  is  beets.  There  is  haixily  a  factory  in 
the  country  to-day  that  has  been  able  to  purchase  a  sufficient  supply 
of  beets  to  meet  the  requirements  of  a  full  campaign.  This  report  of 
the  Fremont  Sugar-Beet  Company  should  stimulate  business  men  as 
well  as  farmers  to  undertake  the  growing  of  sugar  beets  not  merely 
as  a  profitable  investment,  but  as  a  means  of  sustaining  an  industry 
which  does  so  much  for  the  prosperity  of  the  whole  community. 

SOME   FARM   RESULTS  IN   MINNESOTA   FOR   1902. 

During  the  campaign  of  the  Minnesota  Sugar  Company  last  fall  I 
called  at  the  factory  and  was  shown  by  the  manager,  Mr.  Fink,  some 
of  the  individual  ac<JOunts  with  the  farmers. 

These  accounts  showed  (1)  the  gross  weight  of  beets,  (2)  the  amount 
of  tare,  (3)  net  weight  of  the  beets,  (4)  gross  amount  and  value  of 
total  crop,  (5)  a  statement  of  freight  showing  the  factory's  share  and 
the  farmer's  share,  (6)  the  charges  of  the  factory  for  the  use  of  dif- 
ferent implements,  (7)  total  amount  of  seed  used,  (8)  total  amount 
deducted  for  seed,  and  (9)  the  net  amount  to  be  forwarded  to  the 
farmer. 

It  occurred  to  me  that  a  reproduction  of  a  limited  number  of  these 
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aceooots  might  be  quite  interesting  to  those  investigating  the  results 
of  sugar-beet  growing.  Mr.  Fink  offered  to  furnish  me  copies  of  p^ 
many  of  them  as  I  desired,  and  I  asked  for  25  of  his  best.  From  these 
I  have  compiled  the  table  below.  It  should  be  kept  in  mind  that 
these  are  not  average  results,  but  the  best  results  obtained  at  that  fac- 
tor}'  during  the  campaign  of  1902,  the  object  being  to  show  the  possi- 
bilities of  growing  sugar  beets  under  ordinary  circumstances. 


Accounig  of  25  mcces8ful  beet  growers  in  Minnesota  in  1902. 


Grower'a  name 
and  address. 


o 

a 


P.ForUn,  Hamel.. 
T.  Schwalbe,  Wa- 

conia 

D.  Btockmann, 

Plato , 

N.  N.  Wajrlander, 

Grove  City 

NeU  M.  Okeson, 

Grove  City 

Geo.  Dimler.Chan- 

hassen , 

O.  E.  SCrombei^K, 

Buffalo 

W.  Luehring, 

Hambui^K 

J.    Martin,   Owa- 

tonna 

W.  Herman,  Hei- 

delbeiv 

Ang.     Henschke, 

Arlington 

r.  Wlckenhauser, 

jr.,  Cologne 

Tbos.     Ka«perek, 

New  Plague 

Mm.  SebUbL  Van 

Horrik,Glencoe 
Aug.  Cohrs,  Clen- 

ooe 

Daniel  Danlehion, 

I)a»el 

John      Almquist, 

Ehiiwel 

Carl    Ponath, 

Young  America 
John     Dietel, 

Young  America 
Prank  Treka, 

Montgomery... 
Frank     Knka- 

chaka.      Mont- 
gomery  

Thou.   Choudeck, 

Montgomery . . . . 
Jacob   Ectek, 

Montgomery  — 
Johann  Melchert, 

Waconia , 

Geo.    Buaern- 

aehmltt,      Wa- 

oonia 


2 
5 
2 
3 
2 
2 
2 
3 
1 
1 
1 
1 
2 
3 

14 

2 

1 

2 

2 

2 

8 
2 


Dm. 
88,060 

1^,4S2 
72,055 

124,650 
76,410 
92,500 
74,800 

176,210 
38,150 
45,700 
36,220 
41,450 
72,900 
96,390 
56,240 
87,865 
42,290 
80,400 
67,630 
88,970 

126,180 


107,810 
U|  56,630 
u!  48,970 

2  I  77,960 


Net  weight  of 
beetH. 


I 


p.ctA 

8     77.165 


10 


140, 
66 


8|113 
71 


86 


6     70 
9il50 


64 
7 

10 
5 
V4 

7| 

7 

61 

10 
9| 


10 

8| 
8 
10 


35 
42 
32 
39 
67 
88 
52 
81 
39 
72 
61 
80 

113 
98 
52 
44 


9i,  70 


842 
395 
615 
155 
855 
370 
680 
670 
500 
600 
380 
435 
855 
305 
935 
850 
860 
290 
270 

666 
786 
100 
073 

410 


S 

c 


38.53 
70.42 
33.19 
56.81 
85.58 
43.43 
35.19 
19.84 
17.  *4 
21.25 
16.80 
19.69 
33.72 
44.33 
26.15 
40.97 
19.93 
36.18 
30.64 
40.14 


> 


Freight 
charges. 


9175.86 

316.90 

149.37 

255.63 

160.10 

196.49 

158.33 

359.27 

80.26 

95.62 

73.35 

88.60 

151.73 

199. 92 

117.67 

184.35 

89.66 

162.81 

137.89 

180.60 


$12.25 

27.37 

12.60 

21.81 

13.37 

16.18 

IS.  10 

80.83 

6.68 

8.00 

6.34 

7.25 

12. 76 

16.87 

9.81 

15.37 

I  7.40 

14.07 

11.83 

15.57 


ce 

g  00 
tf'3 


$7.75 

11. 75 

9.33 

25.28 

17.17 

6.95 

12.79 

22.02 

6.67 

5.71 

,  6,33 

5.18 

9.11 

jl2.ft^ 

,  7.08 

'19.77 

I  9.51 

I 

10.  a") 

8.46 
11.12 


a 


$1.00 

1.25 

2.00 

1.50 

1.00 

1.00 

2.25 

.75 

.75 

.75 


Seed  Ufied. 

a 

a 

p 

Cf 

o 

a 

< 
IJb9. 

as 

> 

36 

95.40 

72 

9.45 

86 

5.40 

1.50 

.  2.00 

I 

j  .75 
'  1.50 
1  .75 
1.50 
I  1.50 
I  1.25 


56.78 

255.52 

22.09 

49.39 

222. 27 

18.87 

26.05 

117.22 

9.91 

22.04 

99.16 

8.57 

35.21 

158.41 

13.64 

15.76  I  2.00 
13.48  I  1.50 


7.08 
3.67 

5.86 


.75 
.60 

1.60 


108  16.20 


36 
36 


5.40 
5.40 
36  5.40 
90  18.60 
2.70 
2.70 
18  I  2.70 
18  2.70 
36  5.40 


18 
18 


51 
27 
36 
24 
36 
36 
36 

64 
8-1 
21 
27 

36 


8.10 
4.05 
5.40 
3.60 
5.40 
5.40 
5.40 

9.60 
8.10 
3.15 
4.05 

5.40 


OS  u 

A 


$161.71 

295.70 

133.30 

211.55 

136.03 

182.14 

139.14 

321.50 

70.14 

86.46 

63.57 

79.47 

135.72 

177.77 

105.84 

156.90 

75.80 

145.86 

122.58 

162.83 

228.16 

199.19 

106.24 

90.84 

145.66 


This  table  neveals  several  interesting  things,  among  others  that  the 
amount  of  tare  or  dirt  adhering  to  beets  as  ordinarily  delivered  to  the 
factory  runs  from  about  5  to  10  per  cent.     The  tare  in  a  factory  depends 
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largely  upon  the  character  and  conditions  of  the  soil.  Certain  ^kinds 
of  clay  will  adhere  more  largely  than  will  sandy  soil.  Some  soil  will 
adhere  to  the  beets  more  if  the  ground  be  wet  and  muddy  than  if 
it  be  dry.  The  percentage  of  tare  shown  in  this  table  is  probably  a 
fair  average  for  the  factories  in  all  sections,  although  in  extreme  cases 
it  runs  up  as  high  as  25  per  cent. 

The  average  cost  of  producing  an  acre  of  sugar  beets  at  this  factory 
is  about  $30.  From  this  table  anyone  can  easily  calculate  the  net 
returns  per  acre  which  the  25  farmers  secured.     They  are  as  follows: 


1 157.93 

2 33.38 

3 44.68 

4 55.21 

5 50.50 

6 67.74 

7 49.16 

8 89.75 

9 50.26 

10 65.62 

11 43.35 

12 58.60 

13 45.86 


14 $36.64 

15 48.44 

16 62.17 

17 59.66 

18 51.40 

19.: 38.94 


20 
21 
22 
23 
24 
25 


60.90 
55.17 
81.13 
63.77 
36.10 
49.20 


SOMK    FARM    RESULTS   IN   COIiORADO   IN    1902. 

Below  I  give  a  table  furnished  by  the  management  of  the  American 
Beet  Sugar  Company  to  a  Colorado  paper,  giving  a  detailed  account 
of  the  farm  results  of  all  the  producers  growing  sugar  beets  for  the 
factory  at  Rockyford,  Colo.  In  this  table  are  given  the  gross 
amounts  received  by  22  farmers  whose  receipts  were  more  than  $100 
per  acre.  There  is  also  given  the  number  of  farmers  receiving  from 
UO  to  $50,  from  $50  to  $60,  from  $60  to  $70,  from  $70  to  $80,  from 
$80  to  $90,  and  from  $90  to  $100  per  acre,  respectively.  All  beets 
worked  at  this  factor^'  are  grown  by  the  aid  of  irrigation. 

The  following  is  clipped  from  the  Independent,  Littleton,  Colo. : 

The  Ainericaii  Beet  Sugar  Company  furnishes  us  the  following  figures  showing  the 
results  of  tlie  campaign  just  closed.  The  figures  which  show  up  the  agricultural 
resources  of  the  valley  to  the  best  advantage  are  those  which  give  the  names  and 
amounts  of  cash  received  by  the  most  successful  growers.  The  table  below  and  the 
synopsis  following  it  make  a  showing  for  farming  profits  hard  to  beat,  either  in  the 
East  or  in  the  West: 

Total  quantity  of  l>eet8  received tons. .         113, 361 

Average  sujjar  content  of  beets  receive<l per  cent . .  17. 19 

Average  price  paid  for  beets  receive<i 15.00 

Sugar  made,  including  osmose ixurnds. .  29, 500, 000 

The  following  parties  receive<l  for  beets  over  $100  per  acre: 

A.  J.  Gillock,  Deerfieid,  Kans $133.06 

C.  T.  Kouns,  Rockyford,  Colo 129.48 

E.  F.  Kelso,  Rockyford,  Colo 126.75 
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J.  L.  Bennett,  Rockyford,  Colo $123.62 

Henrj  Sntz,  Lakin,  Kans 119. 60 

J.  G.  Whittaker,  Rockyford,  Colo 1..  114.98 

William  Morrison,  La  Junta,  Colo 113. 57 

Francis  McComiick,  Rockyford,  Colo 112. 62 

L.C.  Swink,  Rockyford,  Colo 111.10 

William  Crabb,  Rockyford,  Colo 110.24 

J.  W.  Belew,  Rockyford,  Colo 109.57 

James  Piper,  Rockyford,  Colo 109.00 

William  Waters,  La  Junta,  Colo 108.80 

L.  M.  Kell,  Deerfield,  Kans 105.24 

T.  A.  Eavis,  Manzanola,  Colo 104. 81 

CarlCoerber,  Lakin,  Kans 103.90 

C.J.  Cover,  Lakin,  Kans •. ' 103.40 

J.  P.  Mulloney,  Rockyford,  Colo 102.30 

J.  A.  Keithly,' Rockyford,  Colo 102.20 

William  B.  Ebbart,  Rockyford,  Colo 10L20 

A.  P.  Kouns,  Rockyford,  Colo 100.80 

Joseph  Gill,  Powers,  Colo 100.33 

Number  of  growers  receiving — 

Over  $100  per  acre 22 

From  $90  to  $100  per  acre 17 

From  $80  to  $90  per  acre 49 

From  $70  to  $80  per  acre 61 

From  $60  to  $70  per  acre 103 

From  $50  to  $60  per  acre 143 

From  $40  to  $50  per  acre 187 

SOME   FARM   RESULTS  IN  MICHIGAN   IN   1902. 

The  following  table  shows  the  results  obtained  by  15  of  the  most 
successful  farmers  at  Lansing,  Mich.  It  is  given  for  the  same  pur- 
pose a.s  the  similar  statements  which  precede  it,  viz.,  to  show  the 
possibilities: 

Results  achieved  by  16  beet  growers  near  lAiiwng,  Mich, 


Name  and  addretm  of  grower. 


Area 
har- 
vested. 


C.  C.  Allen,  Umsln^,  No.  5 ...... . 

Otto  Pelzke,  Delta 

W.J.  Waller,  Bath 

Jw.  Cortwright,  N.  Lansing 

Clark  fimith.  Grand  Ledge 

U.  Srlmy ,  Lansing,  No.  4 

H.  J.  Hendenon,  Lansing,  No.  1  . 

E  P.Rowe,MaHon 

W.  R.  Quantrell.  Charlotte 

J.  W.  Wheeler.  ForUand 

Noah  Porter,  Williamston 

Lewis  Dunn,  8haftsbury 

G  R.and  L.  E.  Ling,  Webberville 

W.J  DaTis.  Bismarck 

E.  H.  Hume,  tensing.  No.  1 


Acre9. 

10 
4 
2 
8 
2 

16 
4 
6 

10 
2 
2 
2 
4 
2 

20 


Average 

yield  per 

acre. 


I 


Tons. 
10.19 
10.20 
2L08 
13.60 
15.66 
11.61 
12.27 
16.05 
10.96 
12.37 
10.68 
14.22 
13.80 
17.77 
9.89 


Weight  of  beet« 
harvested  free 
from  dirt. 


Pounds. 


203.  »il 
83,662 
84,328 
81,627 
62,676 

371,586 
98,216 

192,643 

219, 354 
49,517 
42,728 
66.913 

110,409 
71,098 

394,945 


Tons. 


101.97 
41.83 
42.16 
40.81 
31.33 

185.79 
49.10 
96.32 

109.67 
24.75 
21.36 
28.45 
55. 20 
3.'>.  54 

197.47 


(^a.Hh  re- 

Cimh re- 

ceipts    , 

ceiptH 

for  cn)p.a 

per  acre. 

«5;».  14 

$53.01 

209. 21 

52. :« 

213. 06 

106.53 

106.  ft=) 

85.  :J5 

167. 16 

83.58 

952.02 

69.50 

260. 47 

66.62 

453.70 

75. 62 

522.29 

52. 2:^ 

115.26 

57.  «a 

105.07 

62. 53 

123. 40 

61.70 

270.91 

67.73 

1W.51 

82.25 

1,011.41 

50.67 



•This  column  shows  the  amounts  which  the  farmers  received  for  the  beet*  after  charges  for  seed 
and  tnuuportation  had  been  deducted. 
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AGRIGTJLTTJBAL   GOITBITIONS,  FARM   BESTTLTS,  AND  BELATIOIS 
BETWEEN  THE  FACTORIES  AITB  THE  FARMERS. 

In  order  to  bring  out  some  interesting  information  touching  farm 
conditions  and  results,  I  wrote  to  each  of  the  sugar  factories  of  the 
United  States,  asking  for  a  report  from  the  agriculturist  as  to  the 
season,  results  of  beet  growing,  different  factor}'  relations  with  the 
farmer,  kinds  of  implements  and  seed  used,  disposition  of  pulp,  etc. 

As  it  appeared  from  several  of  these  communications  that  the  man- 
ufacturing companies  preferred  that  they  be  treated  as  more  or  less  con- 
fidential, I  withhold  the  names  of  the  factories,  simply  indicating  the 
locality  of  each,  and  submitting  the  information  for  what  it  is  worth, 
believing  the  reports  contain  much  valuable  information. 

The  letter  of  inquiry  sent  out  is  given  first,  and  is  followed  by  the 
replies: 

De8  Moines,  Iowa,  February  S,  1903. 

Dear  Sir:  In  order  to  present  intelligently  to  the  Government,  and  through  it  to 
the  people  of  the  United  States,  the  facts  and  conditions  underlying  the  progress  of 
the  beet-sugar  industry,  I  feel  the  necessity  of  furnishing  the  actual  results,  condi- 
tions, and  experiences  at  the  factories  themselves. 

Below  I  give  a  list  of  inquiries,  which  I  presume  could  l>e  answered  best  by  the 
agriculturist.  Will  you  not  kindly  hand  this  letter  over  to  the  proper  person,  viriih  a 
request  that  a  report  for  1902  be  furnished  me  along  the  lines  indicated  below, 
numbering  each  reply  to  correspond  with  the  topic. 

(1)  The  general  favorable  or  unfavorable  conditions  of  the  season  (1902)  at  differ- 
ent times,  with  effect. 

(2)  Price  paid  for  beets. 

(3)  Numl3er  of  acres  planted. 

(4)  Tons  of  l^eets  worked  at  factory. 

(5)  Methods  of  determining  tare. 

(6)  Your  system  of  dumps  and  cost  of  unloading  j)er  ton. 

(7)  Kinds  of  harvesters,  and  experience  with  them. 

(8)  Average  yield  of  beets  per  acre. 

(9)  Values  of  lands  and  rents. 

(10)  Cost  of  producing  beets. 

(11)  Labor,  kind,  cost,  and  supply. 

(12)  Seed,  kind  and  cost  to  farmer;  amount  used  per  acre;  home  grown  or  foreign. 

(13)  How  many  times  are  beets  hoed,  cultivated,  and  irrigate<l? 

(14)  Freight  charges  on  beets. 

(15)  Number  of  contracting  farmers. 

(16)  Do  you  produce  sugar-beet  seed?    If  so,  how  much? 

(17)  Pulp  feeding,  price  of  pulp,  and  its  popularity. 

(18)  Amount  of  pulp  produced  and  disposition  made  of  it. 

(19)  Stock  fetnling,  dairying,  etc.,  in  your  vicinity. 

(20)  Rotation  of  crops. 

(21)  Kind  of  ground,  soil,  and  preceding  crop. 

I  have  aske<l  the  Department  to  forward  you  my  last  report. 
Respectfully, 

C.  F.  Saylor., 
Special  Agent  in  Charge  of  Sugar  Inirittigaiiow^ 
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REPORT  FROM  A   MICHIGAN   FACTORY. 

(1)  Our  eeaeon  the  past  year  was  wet  from  start  to  finish.  The  seed  never  sprouted 
on  some  of  the  patches  on  account  of  being  under  water,  and  many  l)eets  were  never 
pulled  because  the  ground  was  too  wet  to  get  on  and  work.  This,  of  course,  decreased 
the  yield  to  a  great  extent.  Take  it  all  in  all,  the  season  was  a  very  unfavorable  one 
for  a  good  crop. 

(2)  AVe  paid  the  farmers  the  regulation  Michigan  price  for  beeti<,  $4.50  per  ton  for 
12  i)er  cent  beets,  and  33 J  cents  added  or  deiiucte<l  for  each  per  cent  above  or  l)elow 
12  i>er  cent.  The  highest  price  paid  was  $6.57  per  ton,  the  average  price  $5.13,  and 
the  lowest  $3.14. 

(3)  We  had  nearly  4,700  acres  on  our  iKwks,  some  of  which,  however,  wa.H  never 
planted  on  account  of  the  wet  weather. 

(4)  Our  net  washed  beets  amounted  to  27,242  tons  for  the  season,  the  average  tare 
being  11,6  per  cent. 

(5)  In  determining  the  tare,  we  use  the  washing  by  water  method.  Frozen  l)eet8, 
or  beets  with  frozen  soil  on  them,  are  washed  in  warm  water,  and  afterwards  dried, 
topped,  and  then  weighed  back.  The  topping  is  done  with  a  knife,  topping  each 
beet  singly. 

(6)  We  have  no  regular  system  of  dumps,  all  beets  being  unloaded  by  hand,  both 
from  cars  and  wagons.  For  unloading  the  beets  received  in  cars  we  pay  8  cents  j^r 
ton.    This  work  goes  to  one  man  under  contract. 

(7)  The  only  har\'ester  that  is  used  here  is  a  patented  beet  puller,  which  works 
very  satisfactorily  as  far  as  it  goes.  All  it  does,  however,  is  to  lift  the  beets.  They 
are  then  topped  on  the  field  by  hand. 

(8)  The  beets  averaged  no  more  than  6  to  7  tons  per  acre,  being  just  about  one-half 
a  crop. 

(9)  The  value  of  land  and  the  rent  of  the  same  are  very  hani  to  get  at.  Prices 
have,  of  course,  risen  very  much  since  the  industry  started  here.  Some  exceptional 
pieces  of  land  are  renting  as  high  as  $20  per  acre,  but  the  usual  rent  is  somewhat 
lower,  ranging  from  $5  to  $15  per  acre. 

( 10)  We  usually  figure  the  cost  of  producing  at  from  $15  to  $30  per  acre,  dependent, 
of  course,  upon  the  nature  of  the  land,  nearness  to  the  city,  etc. 

(11)  The  labor  in  our  vicinity  is  entirely  domestic.  Up  to  this  time  we  have 
importe<l  none.  For  the  past  two  or  three  years  it  has  been  very  hard  to  get,  so 
many  of  the  laborers  have  been  flocking  to  the  towns,  preferring,  it  st^ems,  fatttory 
work.  Last  year  some  of  the  farmers  paid  as  high  as  $1.25  to  $1.50  per  day  and 
board.     The  usual  price,  however,  is  from  $20  to  $40  per  month. 

(12)  We  used  last  year  only  two  kinds  of  seed,  Hoeming*s  Improved  Kleinwanz- 
lebener  and  R.  &  G.*8  Original  Klein wanzlebener.  This  costs  the  farmers  15  cents 
per  pound,  which  amount  we  deduct  from  their  firnt  delivery  of  beets  in  the  fall. 
They  use  from  10  to  16  pounds  per  acre,  depending  upon  the  soil,  the  heavy  clay 
soils  seeming  to  need  more  than  the  sandy  soils.     We  use  no  domestic!  setni  at  all. 

(13)  We  use  no  irrigation  whatever. 

(14)  Freight  charges:  From  1  to  25  miles,  30  cents  per  ton;  from  25  to  50  miles,  50 
cents  per  ton;  from  50  to  60  miles,  60  cents  per  ton;  from  60  to  75  miles,  70  cents  per 
ton.  The  above  are  the  rates  when  the  beets  are  delivered  by  one  road.  When  the 
beets  are  shipped  over  two  roads,  the  rates  are  nearly  doubled  for  the  same  distance. 

(15)  We  had  on  our  books  this  year  1,833  contractors. 

(16)  We  produce  no  sugar-beet  seed. 

(17)  Pulp  feeding  has  not  been  very  popular  in  this  immediate  vicinity,  especially 
the  past  season,  as  the  nice  late  fall  gave  the  farmers  lots  of  grazing,  and  they  did 
not  care  to  haul  pulp  while  they  could  keep  their  cattle  on  grass.  After  snow  (^me 
there  seemed  to  be  no  trouble  in  getting  the  farmers  to  take  it.     The  beet  raisers  got 
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it  for  hauling,  and  those  living  at  a  distance  got  it  for  the  freight  charges,  wnicti  are 
the  same  as  they  are  on  beets. 

(18)  We  produce<i  last  year  about  23,000  tons  of  wet  pulp.  Of  this  we  shipped 
about  one-tenth  by  rail,  the  farmers  hauled  away  about  one-third,  and  the  rest  was 
"turned  under'*  on  adjoining  vacant  property. 

(19)  There  is  very  little  stock  raised  here,  but  considerable  dairying. 

REPORT  FROM   ANOTHER  MICHIGAN    FACTORY. 

( 1 )  During  the  time  for  preparing  the  land,  planting,  and  germination  of  the  seed, 
the  Heajson  was  very  favorable,  but  during  the  cultivating  and  harvesting  it  was  very 
unfavorable  on  acn^ount  of  excessive  rains,  making  a  low  tonnage  on  level  lands  that 
were  not  thoroughly  underdrained  by  causing  the  Ijeets  to  be  small.  The  higher 
and  more  rolling  grounds  that  were  surface-drained  gave  the  best  results. 

(2)  The  average  price  of  beets  was  $5.40. 

(3)  The  number  of  acres  plante<i  was  5,500. 

(4)  The  number  of  tons  of  beets  worked  at  the  fac^tory  was  38,499. 

(5)  In  determining  tare,  we  select  20  pounds  of  l)eets,  wash,  trim,  and  weigh 
again. 

(6)  We  unload  by  hand,  at  a  cost  of  7  cents  per  ton. 

(7)  Kind  of  harvester  used:  Patented  beet  pullers  and  a  side-lifting  plow.  We 
believe  the  plow  to  be  the  best. 

(8)  The  average  yield  of  beets  was  7 J  tons  per  acre. 

(9)  Value  of  lands,  $40  to  $75  per  acre;  rent,  $3  to  $7  per  acre. 

(10)  The  estimated  cost  of  producing  beets  was  $35  per  acre,  including  rent  of 
land. 

(11)  Our  labor  is  mostly  American,  some  German,  Polack,  and  Assyrian.  Wages 
are  from  $1  to  $1.50  per  day.    The  supply  of  labor  is  good. 

(12)  \Ve  use  foreign-grown  German  seed,  mostly  Klein wanzlebener,  costing  15 
cents  per  pound.     We  use  15  |K)unds  to  the  acre. 

(13)  Beets  are  hoed  not  more  than  once,  cultivated  4  to  6  times,  and  irrigated 
when  the  Lord  pleases. 

(14)  Freight  charges  on  beets:  For  a  haul  of  25  miles  or  less,  40  cents  per  ton;  for 
25  to  45  miles,  50  cent*<;  45  to  60  miles;  60  cents;  for  60  to  80  miles,  70  cents. 

(15)  Numlx?r  of  contract  fanners,  900. 

(16)  We  do  not  attempt  to  produce  our  own  sugar-beet  seed. 

(17)  Pulp  for  feeding  is  free  to  our  contracting  farmers;  the  Italancre  we  sell  at  10 
cents  per  ton.     It  is  growing  in  popularity. 

(18)  The  amount  of  pulp  produced  we  estimated  at  40,000  tons.  All  that  is  not 
hauled  away  by  the  farmers  is  sold  to  one  party. 

(19)  There  is  more  dairying  than  stock  feeding  in  this  vicinity. 

(20)  Rotation  of  crops  is  not  generally  practiced  here. 

(21 )  All  kinds  of  ground  are  used,  from  light  sand  to  muck.  The  preceding  crop 
varies. 

REPORT  FROM  A  THIRD  MICHIGAN  FACTORY. 

(1 )  The  general  conditions  for  the  sugar-beet  industry  in  Michigan  are  good.  We 
had  an  excellent  season  in  1898.  In  1899  we  had  too  much  rain  at  first,  and  then  at 
the  end  of  the  season  extremely  dry  weather.  In  1900  and  1901  we  had  good  sea- 
sons, that  of  IfKK)  l)eing  excellent.-  The  season  of  1902  was  extremely  un&vorable. 
The  whole  summer  was  nothing  else  than  a  rainy  season,  and  the  greater  part  of  the 
land  was  flooded  most  of  the  time.  The  farmers  in  general  seem  to  be  satisfied. 
The  good  farmers,  who  exactly  follow  our  advice  in  rotating  grain,  clover,  gram,  and 
beets,  and  who  keep  the  necessary  amount  of  live  stock,  are  obtaining  excellent 
rcHults,  and  are  making  money  as  fast  as  the  farmers  in  the  o!d  beet  distnets  of 
CJermanv  have  done. 
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(2)  The  price  paid  for  beets  is  $4.50  for  12  per  cent  beets,  and  33 J  cents  for  each 
additional  per  cent  The  average  price  paid  during  the  season  of  1901  was  $5.55,  and 
for  the  season  of  1902,  $5.20  per  ton. 

(3)  The  number  of  acres  planted  in  1902  was  10,551. 

(4)  We  worked  64,063  tons  of  beets,  automatic  scale  weight. 

(5)  In  determining  tare,  the  beets  are  brushed  with  wire  brushes,  being  weighed 
and  reweighed  by  a  small  automatic  scale. 

(6)  We  unload  all  beets  with  forks,  and  do  not  use  dumps.  It  co8ts  uh  alSout  8 
cents  per  ton. 

(7)  W^e  use  the  simple  beet  puller.  We  lift  the  beets  and  top  them  by  hand,  and 
no  harvesters  are  used. 

(8)  Our  average  yield  per  acre  in  1901  was  9}  tons,  and  in  1902  6^  tons.  The  high- 
est yield  was  22  tons  per  acre. 

(9)  The  value  of  land  is  from  $40  to  $100  per  acre.  Rent  is  from  $4  to  $10  per 
acre. 

(10)  Cost  of  producing  beets  is  from  $30  to  $45  per  acre,  according  to  how  well  the 
land  has  been  farmed  during  previous  years,  whether  or  not  it  is  full  of  weeds, 
whether  it  is  properly  drained,  and  the  stock  of  plant  food  it  contains. 

(11)  The  labor  we  use  is  picked  up  all  around  the  cities  and  country  generally. 
The  last  two  years  we  introduced  some  German  labor  from  Nebraska  and  other 
States,  which  has  proven  satisfactory  to  our  farmers.  They  work  together  in  fami- 
lies, and  the  farmers  furnish  them  houses  to  live  in.  The  cost  of  such  labor  is  $20 
per  acre,  and  they  do  all  the  hand  work  which  the  beet  crop  entails.  Other  labor, 
if  we  engage  it  by  the  day,  costs  from  $1  to  $1.50. 

(12)  The  kind  of  seed  used  around  this  factory  very  successfully  for  the  last  four 
years  is  Hoeming's  Improved  Kleinwanzlebener  Special  Elite,  imported  from  the 
old  beet-seed  district  in  the  Harz  Mountains,  Germany.  We  charge  the  farmers  15 
cents  per  pound,  and  recommend  them  to  plant  from  15  to  20  pounds  per  acre. 

(13)  We  recommend  hoeing  the  beets  twice  after  thinning,  and  three  times  will 
be  still  better,  and  is  the  practice  of  a  great  many  farmers.  We  cultivate  the  beets 
generally  once  every  week  or  ten  days  until  the  leaves  cover  the  ground  and  we  can 
not  get  into  the  field  to  cultivate. 

(14)  Freight  charges  on  beets  are  40  cents  per  ton  for  25  miles  or  under;  50  cents 
for  25  to  40  miles;  60  cents  for  40  to  60  miles;  70  cents  for  60  to  80  miles;  80  cents  for 
80  to  100  miles. 

(15)  The  number  of  contracting  farmers  in  1900  was  1,461,  and  in  1902,  2,270. 

(16)  We  produced  a  small  amount  of  home-grown  seed  in  the  last  two  years,  not 
to  exceed  3  tons.  It  was  grown  from  the  seed  we  imported,  and  proved  to  be  just 
about  as  good. 

(17)  Pulp  feeding  meets  with  success.  The  number  of  farmers  who  take  pulp 
increases  each  year.    They  get  the  pulp  free  of  charge  at  our  factory. 

(18)  The  balance  of  the  pulp  which  the  farmers  do  not  take  is  washed  into  a  large 
settling  basin  where  it  is  drained,  and  is  let  lie  there. 

(19)  Stock  feeding  and  dairying  have  increased  a  great  deal  in  this  vicinity  since 
the  factory  started. 

(20)  The  most  common  rotation  of  crops  among  the  farmers  here  is  beets,  grain, 
com,  and  beets  again;  or  grain,  com,  clover,  and  beets.  We  recommend  beets, 
sommer  grain  with  which  clover  is  sown,  clover  stubble  manured  and  either  put  in 
beets  or  pat  in  winter  grain  and  followed  by  beets  the  next  year. 

(21)  The  kind  of  soil  in  this  vicinity  is  a  first-class  sugar-beet  soil,  exactly  as  in  the 
old  beet-sugar  districts  in  Germany  around  Magdeburg,  Halle,  and  some  other  places. 
The  fanners  are  finding  out  that  they  are  raising  excellent  grain  and  clover  crops 
after  beets. 
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REPORT   FROM  A   NEBRASKA   FACTORY. 

(1)  The  general  conditions  during  the  season  of  1902  were  rather  unfavorable  on 
the  whole.  During  the  planting  season  the  conditions  were  favorable  enough,  but 
later  the  precipitation  of  moisture  was  at  intervals  too  heavy.  We  had  6.24  inches 
rainfall  in  June  and  7.16  inches  in  July,  and  while  this  was  not  too  much,  if  properly 
distributed,  yet  coming  as  it  did  pretty  much  at  one  time,  it  delayed  work  and  made 
it  more  expensive  to  clean  fields,  with  resulting  damage  to  the  crop.  We  had  a  wet 
fall,  from  »September  15  well  up  into  December,  the  precipitation  being  3.53  inches 
in  the  latter  part  of  September,  2.51  inches  in  October,  1.48  inches  in  November,  and 
1.29  inches  in  December,  not  counting  snows.  The  extreme  wet  condition  of  the 
soil  not  only  caused  leaf  spot  to  develop  and  damage  the  crop,  but  it  made  harvest- 
ing  difficult  and  expensive  on  account  of  bad  roads  and  the  muddy  condition  of  the 
ground.  At  the  same  time  the  moisture  kept  the  crop  growing  late,  prevented  nat- 
ural ripening,  and  the  number  of  cloudy  days  seriously  affected  the  storage  of  sugar 
by  the  beets. 

(2)  We  paid  a  mmimum  price  of  $4  per  ton  for  beets  testing  14  per  i^nt  or  lees, 
and  25  cents  additional  for  each  per  cent  of  sugar  above  14  (fractions  in  proportion), 
the  factory  paying  the  freight  rate,  making  our  beets  cost  us  $4.53  per  ton. 

(3)  The  area  in  beets  was  3,700  acres. 

(4)  The  total  production  of  beets  was  36,884  tons. 

(5)  To  determine  the  tare  we  take  a  sample  of  30  pounds  from  each  wagon,  and 
three  samples  from  different  places  in  each  car,  which  we  average.  The  sample  bas- 
kets are  filled  with  a  fork,  just  as  though  they  were  going  to  be  thrown  in  the  stor- 
age bin. 

(6)  W^e  do  not  use  dumps.  Our  sheds  are  arranged  to  unload  with  nets,  but  so 
far  the  farmers  have  not  equipped  themselves  to  have  their  beets  unloaded  in  this  way. 

(7)  We  have  not  used  anything  in  the  shape  of  a  harvester.  We  juat  plow  them 
out  with  beet  plow  and  top  by  hand. 

(8)  The  average  yield  was  9.97  tons  per  acre. 

(9)  The  price  of  land  is  $65  to  $70  per  acre;  the  rent  $3  to  $5  per  acre. 

(10)  The  cost  of  growing  beets  is  alx>ut  $.35  per  acre  where  all  the  work  i? 
hired,  though  farmers  who  have  help  of  their  own  claim  they  raise  them  much 
cheaper. 

(11)  We  employed  day  labor.  Men  cost  $1.50  per  day,  women  $1  to  $1.25,  and 
l)oy8  and  girls  from  50  cents  to  $1  per  day.  Labor  was  very  scarce  during  the 
fall. 

(12)  We  used  various  kinds  of  seed,  mostly  Original  Klein wanzlebener.  Pioneer 
Kleinwanzlebener,  Dippe  Kleinwanzlebener,  and  Dippe  Zehringen. 

(13)  Beets  were  all  hoed  once  and  some  of  the  fields  twice,  the  last  hoeing  being 
to  clean  out  weeds  only.  They  were  cultivated  four,  five,  and  six  times.  AVe  have  no 
irrigation. 

(14)  Our  freight  rate  was  50  cents  for  distance  of  150  miles  on  a  single  line  of  road, 
and  double  that  for  longer  distances. 

(15)  W^e  had  262  contractors. 

(16)  One  of  our  contractors  raised  about  half  a  ton  of  seed,  which  gave  good  results, 
a  little  better  he  thought  than  those  obtained  from  imported  seed. 

(17)  The  pulp  has  been  fed  to  4,500  steers.  We  furnished  the  pulp  all  to  a  cattle- 
feeding  company  without  charge,  and  they  consider  it  a  very  valuable  food. 

(18)  W^e  have  no  way  of  telling  the  amount  of  pulp  produced,  probably  about 
19,000  or  20,000  tons.  Part  has  been  fed,  and  the  balance  is  stored  in  a  silo  and  is 
being  fed  now. 

(19)  There  is  very  little  dairying  here,  though  it  is  now  starting  up  some,  and  we 
already  have  applications  for  pulp  from  dairymen  for  next  year. 
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(20)  The  land  being  new  out  here,  rotation  of  crope  is  not  carefully  practiced  yet. 
Some  beets  are  planted  on  a  two-year  rotation  w^ith  com.  Some  adopt  a  three-year 
rotation,  corn  followed  by  oats  or  wheat  and  then  beets. 

(21)  We  have  a  variety  of  soils — clay  loam,  sandy  loam,  and  heavy  gumbo — all 
giving  good  results.     Beets  here  are  planted  after  com,  wheat,  or  oats. 

REPORT  FROM  A  UTAH  FACTORY. 

(1)  The  weather  early  in  the  season  was  favorable  for  rapid  growth  and  had  much 
to  do  with  the  good  stand  that  was  generally  secured.  The  fall  weather  was  dry  and 
sunny,  favoring  the  harvesting  and  preserving  the  beets  from  great  deterioration. 
The  rapid  growth  during  the  spring  and  early  summer  caused  the  thinning  season  to 
come  on  quickly,  and  many  growers  were  not  equal  to  the  task;  hence  the  thinning 
and  weeding  became  rather  in  arrears.  The  midsummer  weather  was  hot  and  dry, 
8o  that  something  like  one-third  of  the  crop  was  not  irrigated  at  all.  This  occurred 
after  a  rather  rainy  period  in  the  spring,  which  cause<l  the  soil  to  become  harder 
than  usual,  and  many  failed  to  begin  deep  cultivation  early  enough  to  keep  the 
ground  loosened  properly. 

(2)  Price  paid  for  beets,  $4.50  per  ton  at  the  plant. 

(3)  Number  acres  planted,  4,238. 

(4)  Quantity  of  beets  paid  for,  42,472  tons. 

(5)  Our  average  tare  was  3.02  per  cent.  We  have  very  little  trouble  with  farmers 
regarding  tare,  and  in  every  instance  when  their  loads  have  l)een  tared  by  selecting 
a  bushel  and  w^eighing  in  the  gross  and  then  cleaning  and  topping  properly  and 
re  weighing,  they  have  been  content  to  have  the  tare  estimated  as  in  the  usual  way. 
The  tare  is  very  moderate,  as  you  will  perceive,  but  we  have  no  '*chrono"  at  the 
plant  to  check  the  weight  of  beets  received  and  worked. 

(6)  Beets  are  unloaded  by  hand  into  sheds  from  wagon  and  car. 

(7)  For  harvesters  there  are  used  common  plows  with  mold  board  removed,  sub- 
soil plows,  and  regular  beet  pullers.    The  latter  are  better  when  land  is  hard. 

(8)  Average  yield  from  acres  harvested,  10.45  tons  per  acre. 

(9)  Average  value  of  land  with  water  right  and  improvement^^,  $100  per  acre. 
Rents  average  about  $10  per  acre  and  run  as  high  as  $20. 

(10)  Reasonable  cost  of  raising  an  acre  of  beets  based  on  actual  accounts  received 
from  reliable  growers  with  good  croi)6,  $36  per  acre  including  all  but  rental  of  land 
and  water  right.  Items  run  as  follows:  Plowing,  $2;  preparing,  $2.50;  planting, 
12.75;  thinning  and  hoeing,  $5;  five  cultivations,  $2.50;  irrigating,  $1.50;  harvesting 
16  tons  beets,  $19.75.  The  above  does  not  include  fertilizers,  and  this  is  not  a  locality 
where  manuring  or  any  form  of  fertilizing  other  than  that  from  the  growth  of  alfalfa 
is  carried  on  systematically. 

(11)  The  lalx»r  is  principally  local,  with  some  few  Japanese  who  are  excellent 
workers.  The  cost  of  common  labor  on  the  farm  is  $1.25  per  day;  beet  thinners  get 
75  cents  and  Japanese  $1  per  day.  The  supply  of  cheap  labor  is  becoming  scarce 
and  the  cost  is  gradually  increasing. 

(12)  The  seed  costs  15  cents  per  pound.  It  is  obtained  from  Germany,  and  17 
pounds  per  acre  are  used. 

(13)  One  hoeing  is  usually  all  that  is  given.  A  second  is  necessary  ou  land  that 
is  somewhat  foul  with  weeds;  if  this  is  given,  the  cost  per  acre  as  state<l  above  will 
have  to  ]ye  increased  to  $40  per  acre  exclusive  of  rent  and  water  right.  The  beets 
are  irrigated  twice  or  three  times  when  thoroughly  done,  but  there  are  few  of  our 
growers  who  can  actually  water  all  their  fields  so  abundantly  as  this. 

(14)  Freight  charges  for  the  most  part  run  35  cents  per  ton,  of  which  the  company 
pays  10  cents  and  unloads  from  the  car  to  the  sheds,  so  that  most  of  the  beets  net 
the  grower  $4.25  per  ton  on  cars. 
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(15)  There  were  967  growers  in  1902. 

(16)  No  seed  is  grown  at  this  plant. 

(17)  Ihilp  is  very  popular  as  feecl,  eoine  paying  as  high  as  90  cents  per  ton  from 
the  silo,  but  this  season  (1903)  the  pulp  will  be  sold  by  the  company  and  the 
growers  can  secure  approximately  one-half  the  beet  tonnage  they  deliver  in  pulp  at 
50  cents  per  ton,  while  the  remainder  will  be  sold  to  feeilers  at  best  prices  possible. 

(18)  We  calculate  that  the  pulp  from  silo  will,  after  fermentation  and  the  drainage 
that  occurs,  amount  to  about  one-half  the  weight  of  the  beets  cut.  Most  of  it  is  used 
from  the  silo,  hence  this  weight  is  not  far  from  correct. 

(19)  Stock  feeding  is  carried  on  at  the  plant  by  a  number  of  stockmen;  and, 
likewise,  the  sheep  growers  are  wintering  largely  in  the  vicinity  and  feeding  pulp 
heavily.  Dairying  is  increasing,  and  while  the  individual  dairymen  have  but  small 
dairies,  yet  they  use  pulp  where  located  within  reasonable  hauling  distance,  and 
creameries  are  being  added  constantly  at  various  points  in  the  vicinity  of  the  sugar 
plant.     There  is  no  trouble  in  disposing  of  the  pulp. 

(20)  Rotation  of  crops  is  not  carried  on  as  efficiently  as  it  should  be,  for  the  farm- 
ing had  l)een  very  slack  here  previous  to  the  establishment  of  the  sugar  and  canning 
plants;  and,  while  there  were  a  number  of  small  farmers  in  the  country,  they  were 
merely  existing  by  raising  a  part  of  what  they  consumed  and  acting  as  laborers  to 
secure  a  little  ready  money;  and  taxes  were  the  extreme  hardship  of  their  lives. 
Small  fanns  in  the  East  would  not  have  paid  for  the  burial  of  the  owners,  to  say 
nothing  of  furnishing  a  living  if  worked  as  the  majority  of  such  farms  here  were 
worked  previous  to  the  introduction  of  the  sugar  industry.  There  is  much  improve- 
ment needed  yet  by  the  small  farmer  before  the  full  measure  of  his  success  ia  reached. 
This  is  a  mont  favorable  localitv  for  markets,  and  when  the  farmers  become  so 
interested  as  to  carry  on  rotation  of  crops  and  fertilize  and  irrigate  intelligently,  and 
when  they  realize  the  value  of  early  and  deep  cultivation  to  protect  against  drought, 
they  will  reach  a  degree  of  prosperity  that  will  be  wholesome  to  say  the  least. 

(21)  The  soil  varies  from  light  sand  to  sandy  loam  with  small  tracts  of  gravel 
near  the  mountains,  and  heavier  soil,  containing  considerable  alkali,  on  the  level 
between  the  mountains  and  the  Great  Salt  Lake.  There  are  benches  of  higher 
lands  running  from  the  base  of  the  mountains  toward  the  lake  flats,  and  these 
furnish  the  better  grades  of  soil  for  the  beet  growing  anB  will  subirrigate  in  a  satis- 
factory manner.  In  the  Government  investigations  this  soil  has  been  classed  with 
the  Fresno  sand  and  the  Fresno  sandy  loam.  There  is  more  attempt  to  grow  beets 
after  alfalfa  than  at  lirst;  but  other  than  this  there  is  little  done  toward  sj'stematic 
rotation  of  crops;  but  beets  can  be  grown  profitably  on  this  land  by  manuring 
lightly  each  season,  or  heavier  each  alternate  season,  as  the  land  is  provided  with 
the  mineral  salts  in  abundance,  and,  when  these  become  properly  disintegrated 
and  a  supply  of  nitrogen  is  furnished,  there  is  a  constancy  about  its  productiveness 
that  is  pleasing. 

REPORT  FROM  A  SECOND  UTAH  FACTORY. 

(1)  The  season  was  rather  late  in  opening,  but  after  the  weather  became  settled  it 
was  favorable  to  rapid  growth  and  to  a  good  stand,  an  excellent  stand  being  generally 
secured.    Late  planting  and  rapid  growing  weather  prevented  proper  thinning. 

(2)  The  price  paid  for  beets  was  $4.50  per  ton  at  the  plant,  the  minimum  for  qual- 
ity being  14  per  cent  of  sugar  and  a  purity  coefficient  of  80. 

(3)  The  number  of  acres  planted  was  5,498;  the  number  harvested,  4,672. 

(4)  The  gross  weight  of  beets  received  was  38,129  tons;  the  net  weight,  or  the 
amount  paid  for,  was  36,942  tons. 

(5)  The  tare  was  1,187  tons,  being  3  J  per  cent  of  the  net  weight.  Tare  is  estimated 
generally,  but  tests  are  made  by  sampling  and  weighing,  then  cleaning  with  brash, 
topping  properly,  and  reweighing. 
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(6)  We  have  an  arrangement  for  dumping  beet8  from  the  cars  into  the  silo,  but  no 
account  of  coet  was  kept.     Wagons  are  dumped  or  unloaded  by  hand. 

(7)  Beets  are  harvested  by  means  of  common  plows  and  beet  pullers.  The  latter 
work  satisfactorily. 

(8)  The  average  yield  of  beets  was  7.9  tons  per  acre. 

(9)  Land  values  are  about  $75  per  acre,  and  rents  approximately  $7.50  per  acre. 

(10)  The  cost  of  raising  beets  is  about  $36  per  acre,  exclusive  of  rent  for  land  and 
water  and  without  fertilizer.  The  costs  of  operations  in  detail  per  acre  are  about 
as  follows:  Plowing  land,  $2;  getting  land  ready  for  planting,  $2.50;  planting,  $2.75; 
thinning  and  hoeing,  $5;  cultivating  five  times,  $2.50;  irrigating,  $1.50;  harvesting 
(with  yield  of  16  tons  per  acre),  $19.75. 

(11)  Labor  is  mostly  local,  and  costs  from  75  cents  to  $1.25  per  day  for  farm  work. 
Very  little  outside  labor  is  employed.  Some  effort  luis  been  made  to  get  Indians  to 
work  in  the  beet  fields,  but  no  reports  of  results  are  available  at  present. 

(12)  The  seed  used  is  from  Germany,  and  costs  the  growers  15  cents  per  pound. 
About  15  pounds  per  acre  are  used. 

(13)  The  beets  are  usually  hoed  once  when  thinning,  and  very  little  hoeing  is  done 
thereafter.  The  best  fanners  cultivate  five  times,  but  in  many  cases  two  cultivations 
are  all  the  beets  get.  They  are  irrigated  two  or  three  times  when  water  can  be 
secured. 

(14)  Freight  charges  are  35  cents  per  ton,  and  this  expense  is  borne  entirely  by  the 
growers. 

(15)  We  had  1,093  contractors  in  1902. 

(16)  No  seed  is  grown  by  this  company  or  by  anyone  else  for  use  in  this  section. 
(17),  (18),  and  (19)  Pulp  is  coming  into  favor  as  a  stock  food  for  cattle  and  sheep. 

There  is  little  dairyintr  here.  The  pulp  has  been  sold  to  a  feeding  company,  but  next 
year  (1903)  it  will  be  sold  to  the  beet  growers  at  50  cents  i)er  ton  to  the  extent  of  one- 
half  the  weight  of  beets  they  deliver,  the  pulp  to  be  removed  not  later  than  March  31 
of  the  follow^ing  season.  The  surplus  pulp  will  be  sold  to  feeders  on  the  best  terms 
possible.  The  pulp,  after  being  siloed  and  fermented,  amounts  to  about  one-half  the 
weight  of  the  beets. 

(20)  Xo  particular  system  of  rotation  is  followed.  The  main  croi)s  are  wheat  and 
alfalfa.     Some  oats  are  grown. 

(21)  The  soil  is  principally  clay  loam,  with  occasional  ridges  of  sandy  land.  The 
main  body  of  tillable  land  lies  slightly  sloping  to  the  center  of  the  valley,  and  the 
alkali  is  found  to  collect  in  the  lower  sections. 

The  main  requirements  in  regard  to  the  field  conditions  would  seem  to  be  the  neces- 
rity  for  some  increased  supply  of  cheap  labor,  and  then  a  scheme  of  careful  superin- 
tendence of  the  growers  during  the  season.  Seeding  must  be  done  promptly,  for  the 
season  is  later  than  in  other  localities;  and  the  thinning  must  be  closely  watched,  for 
the  inclination  has  been  to  leave  plants  too  close  together.  The  value  of  deep  nmlch 
and  the  use  of  the  cultivator  must  be  constantly  dwelt  upon,  for  there  is  too  much 
dependence  placed  upon  irrigation  and  a  disposition  to  cease  work  as  soon  as  dry 
weather  prevails  and  water  is  scant  in  the  canals.  There  is  much  disappointment 
met  with,  also,  where  the  supply  of  water  is  abundant  and  its  use  is  continued  without 
cultivating  afterwards,  for  in  this  case  there  is  a  magnificent  growth  of  leaves,  which 
indicate  a  splendid  condition  of  the  crop,  but  upon  harvesting  the  roots  are  small, 
and  the  condition  is  similar  to  that  of  grain  that  runs  largely  to  straw. 

•REPORT  FROM   AN   OREGON   FACTORY. 

(1)  There  was  nothing  unusual  about  the  early  weather,  but,  as  usual,  it  was 
rather  cold  and  dry  for  early  growth. 

(2)  We  paid  $4.50  per  ton  for  all  beets  running  12  per  cent  sugar  and  ha\nng 
purity  of  80  or  over,  beets  to  be  delivered  at  the  factory.  The  quality  of  the  beets 
is  high. 
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(3)  The  acreage  harvested  was  2,600  acres.    The  acreage  is  increasing. 

(4)  We  worked  17,686  tons  of  beets. 

(5)  The  tare  amounted  to  5i  per  cent  of  the  weight  of  the  beets  paid  for. 

(6)  Beets  are  unloaded  by  hand  from  cars  and  wagons  to  sheds. 

(7)  Plows  and  beet  pullers  are  used  in  harvesting. 

(8)  The  average  yield  from  acres  harvested  was  6.8  tons. 

(9)  Dry  land  in  sections  wliere  beets  are  grown  runs  about  $60  per  acre.  Tlie 
rent  is  about  10  per  cent  of  the  value  of  the  land.  Such  land  is  only  worth  one-half 
as  much  as  irrigated  land  for  beets  and  less  than  that  for  many  other  purposes. 

(10)  The  cost  of  producing  beets  is  about  |25  per  acre  for  dry  land  not  irrigated  or 
fertilized,  and  not  counting  interest  on  investment. 

(11)  The  labor  is  mostly  local,  though  in  a  few  instances  the  growers  have  brought 
in  foreigners  from  Europe.  But  this  has  not  l>een  done  to  any  considerable  extent, 
and  the  main  difficulty  as  yet  is  to  secure  a  supply  of  cheap  labor. 

(12)  The  seed  used  is  importe<l  from  Germany. 

(13)  The  l>eets  are  mostly  grown  without  irrigation.  Generally  the  acreage  is  so 
lai^  that  but  little  work  is  done  on  the  crop  after  thinning,  which  is  one  reason  why 
the  acreage  cost  of  production  is  low.  The  slack  methods  of  cultivation  prevailing 
in  western  sections  can  not  be  charged  up  to  the  sugar-beet  industry,  inasmuch  as 
wheat  growing  in  its  crudest  form  was  the  highest  cultivation  known  prior  to  the 
introduction  of  the  beet  crop.  The  value  of  early  and  deep  cultivation  is  not  yet 
appreciated* 

(14)  Freight  rates  are  50  cents  per  ton  and  are  paid  by  the  grower. 

(15)  There  were  115  growers,  averaging  26.1  acres  each. 

(16)  No  seed  is  grown  here. 

(18)  The  pulp  produced,  when  drained  and  fermented,  amounts  to  about  50  per 
cent  of  the  weight  of  the  beets.    The  pulp  is  all  sold  to  one  party  for  a  definite  sum. 

(19)  Stock  feeding  is  practiced  considerably,  but  there  is  very  little  dairying,  there 
being  a  scarcity  of  small,  thrifty  farmers. 

(20)  There  is  very  little  rotation  of  crops  practiceii. 

(21)  In  one  part  of  this  section  the  soil  is  sand  and  clay  mixed;  in  the  other  and 
higher  part  it  is  mostly  sandy  loam  to  light  sand. 

REPORT   FROM  A  MINNESOTA   FACTORY. 

(2)  The  average  price  paid  for  l)eet8  was  |4.92  per  ton. 

(3)  Number  of  acres  planted  to  beets,  3,800. 

(4)  Number  of  tons  of  beets  worked,  32,000. 

(5)  The  methods  of  tare  employed  by  us  are  those  employed  by  most  factories. 
We  draw  samples  from  each  wagon  or  carload  from  the  top,  from  the  center,  and  from 
the  bottom,  fill  a  basket  containing  net  50  pounds,  subject  these  beets  to  a  washing 
and  cleaning  process,  and  weigh  them  again  after  they  have  been  partly  dried, 
counting  about  1  per  cent  for  moisture  absorbed. 

(7)  As  to  kind  of  harvesters  used,  we  have  supplieil  to  our  farmers  an  improved 
beet  puller,  which  has  given  satisfaction. 

(8)  Average  yield  of  l)eets  per  acre,  9.1  tons. 

(9)  An  acre  of  land  suitable  for  beet  crop  and  convenient  to  railway  station  varies 
in  value  from  $00  to  $75  j>er  acre.  The  rents  i>aid  by  some  of  our  beet  growers  are 
$2.50  to  $3  iKjr  acre  for  unplowed  land,  and  $6  to  $9  per  acre  for  plowed  land. 

(10)  The  cost  of  producing  beets,  including  hauling  and  loading  in  cars,  ^•ariefl 
from  $25  to  $30  per  acre. 

(11)  Women  and  children  are  employed  to  a  large  extent  for  the  hand  work  in 
localities  which  are  well  populated.  On  many  of  the  small  acreages  members  of  the 
farmer's  family  do  the  entire  lal)or.  Compensation  for  hired  help,  if  given  out  by 
contract,  is  from  $18  to  $20  per  acre,  which  includes  all  the  hand  work — bonching) 
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thinning,  hoeing,  pulling,  topping,  and  loading  in  wagons.     Team  work — plowing, 
sowing,  cultivating,  and  plowing  out  by  beet  puller — is  $2.50  to  $3  per  day. 

(12)  In  r^ard  to  seed,  we  supply  to  our  beet  growers  uniform  quality  of  Klein- 
wanzlebener  variety  imported  direct  from  producer. 

(14)  Freight  rates  on  beets  range  from  50  to  85  cents  per  ton. 

(15)  The  number  of  contracting  farmers  in  1902  was  about  2,  (XX). 

(16)  We  never  have  produced  or  supplied  home-grown  seed.  Our  experiments  in 
that  direction  have  proved  a  failure.  The  efforts  in  that  direction  should,  in  our 
opinion,  be  put  under  supervision  of  officers  of  the  United  States  Department  of 
Agriculture. 

(20)  Most  of  our  beet  growers  have  now  adopted  the  method  of  diversified  farm- 
ing, rotating  their  crops  of  small  grain,  com,  clover,  potatoes,  etc.,  with  that  of  beets 
every  two  years. 

(21)  All  our  beets  are  produced  on  a  sandy-loam  or  black-loam  soil  with  a  clay 
subsoil. 

REPORT  FROM  ANOTHER  FACTORY. 

(1)  The  season  v-aa  very  unfavorale.  There  were  almost  continuous  raius  during 
planting  and  thinning  time;  also  during  harvesting. 

(2)  For  beets  we  paid  the  farmers  an  avenge  price  of  $5.07  per  ton. 

(3)  The  number  of  acres  planted  to  beets  was  8,000. 

(4)  The  number  of  pounds  of  beete  worked,  43,4S5,6(X). 

(5)  The  washing  process  is  employed  in  estimating  tare. 

(6)  Beets  are  unloaded  by  hand. 

(S)  Six  tons  per  acre  was  about  the  average  yield  on  acreage  harvested. 

(9)  Land  is  worth  $25  to  $40  per  acre.     Rents  range  from  $2  to  $6  per  acre. 

( 10)  It  costs  from  $25  to  $40  per  acre  to  grow  beets. 

(11)  We  depend  on  local  help  and  extra  labor  brought  from  cities.  The  supply  is 
iair,  but  the  quality  is  poor.     The  wages  are  15  cents  per  hour. 

(12)  We  use  only  foreign-grown  seed,  which  costs  the  farmers  locentg  per  pound. 
The  amount  used  is  15  pounds  per  acre. 

(13)  The  beets  are  hoed  not  to  exceed  twice.  They  are  cultivated  three  to  five 
times,  and  are  irrigated  profusely. 

(14)  Freight  rates,  under  25  miles,  40  cents  per  ton;  25  to  40  miles,  50  cents. 

(15)  The  number  of  contracting  farme];s  was  1,283. 
(.16)  We  produce  no  sugar-beet  seed. 

(17)  The  pulp  is  given  to  farmers.     Very  little  was  used  during  the  past  season. 

(19)  This  is  a  good  stock  country.  There  is  a  cheese  factory  in  this  village,  and  a 
creamery  in  an  adjoining  town.     It  is  a  great  hay,  oats,  and  stock  country. 

(20)  The  land  is  level,  mostly  clay  loam.    The  prevailing  crops  are  hay  and  oats. 


CONTRIBrTIONS  FROM  THE  BUREAU  OF  PLANT 

INDUSTRY. 


Prepared  Under  the  Direction  of  B.  T.  Galloway,  Chief. 


LETTSK  OF  8TTBMITTAI«. 

U.  S.  Dbpartment  of  Agricultubk, 

Bureau  of  Plant  Industry, 

WaskindlUm,  D.  C,  May  6,  190S, 

Sir:  I  submit  herewith,  for  publication  as  part  of  the  Report  on  Progress  of  the 

Beet-Sugar  Industry  for  1902,  the  following  papers:  (1)  **  Single-germ  beet  balls  and 

other  suggestions  for  improving  sugar-beet  culture,"  by  Truman  G.  Palmer,  and 

(2)  '* Sugar-beet  seed:   Its  importance  and  production,"  by  J.  E.  W.  Tracy,  of  this 

Bureau. 

Respectfully, 

B.  T.  Galloway,  Chief. 

Hon.  Jambs  Wilson, 

Secretary  of  Agriculture, 


SnTGLE-OEEM  BEST  BALLS  AHD  OTHEE  8TTOOESTI0VS  FOE 

IMPEOVIVG  STTGAE-EEET  CULTVEE. 

By  Truman  G.  Palmer. 

The  suggestions  made  in  the  accompanying  pages  for  improvirg 
some  of  the  methods  connected  with  sugar-beet  culture  in  this  coun- 
try are  based  on  personal  observations  extending  over  a  number  of 
years.  In  February  last  I  had  the  honor  to  suggest  to  the  officials  of 
the  Department  of  Agriculture  the  idea  of  producing  single-germ 
beet  balls  as  one  means  of  materially  reducing  the  necessary  quantity 
of  seed,  eliminating  the  labor  of  thinning  and  bunching  beets,  and 
thereby  lowering  the  cost  of  producing  sugar  from  beet  roots. 

While  the  matter  here  presented  is  only  suggestive,  it  is  hoped  that 
it  may  be  of  value  to  experimenters  and  others  who  are  engaged  in 
building  up  and  encouraging  an  important  industry. 

# 

TONNAQE  AND  FRIGES  OF  SUGAR  BEETS. 

Before  treating  the  subject  of  increasing  the  tonnage  of  sugar  beets 
specifically,  an  observation  as  to  what  is  possible  of  accomplishment 
from  the  farmer's  standpoint  may  not  be  inopportune,  although  in 
doing  so  ground  must  necessarily  be  covered  which  is  well  known  to 
those  who  are  familiar  with  the  industry. 

By  experience  it  has  been  found  that  large  beets  are  liable  to  be 
low  in  sugar  content,  while  small  beets  do  not  yield  sufficient  tonnage. 
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A  2-pound  beet  gives  the  best  average  results.  Planting  in  rows  18 
inches  apart  and  thinning  to  8  inches  gives  43,243  beets  to  the  acre; 
and  if  each  beet  grew  to  weigh  2  pounds,  the  yield  would  be  43i  tons 
per  acre.  This,  then,  is  the  maximum  yield  of  ideal-sized  beets  for 
factory  purposes. 

The  average  yield  in  Germany  is  12  to  13  tons,  in  Austria  8.5  to  10 
tons,  in  France  10.75  to  12  tons,  in  Russia  4.7  to  6.5  tons,  while  in  the 
United  States  in  1901  it  was  9.6  tons,  and  in  1902,  it  was  8.4  tons, 
both  of  which  figures  are  undoubtedly  below  the  normal  average, 
as  both  seasons  were  unfavorable  to  beet  culture  in  most  sections. 
Fifteen  to  18  tons  per  acre  is  not  an  unconmion  yield  in  some  localities 
in  this  country. 

The  price  of  beets  in  the  United  States  runs  from  $3.50  per  ton  for 
a  12  per  cent  beet  up  to  considerably  more  than  $5  for  the  high-grade 
beets  of  some  sections. 

in  portions  of  Nebraska,  for  instance,  where  the  beets  are  rather 
low  in  both  sugar  and  purity,  the  price  is  necessarily  below  the  aver- 
age, or  the  factories  would  be  unable  to  slice  them  at  a  profit. 

Nature  however,  recompenses  the  Nebraska  grower,  for  he  is  not 
put  to  the  expense  of  irrigating  as  is  the  case  farther  west;  nor  is  he 
compelled  to  cultivate  as  extensively  as  are  the  beet  raisers  in  some  of 
the  more  humid  States.  The  factories  also  recompense  the  growers 
by  giving  them  the  pulp,  which  is  worth  $1.50  i)er  ton  for  feeding 
purposes. 

Owing  to  the  high  sugar  content  and  purity,  the  price  of  beets  in 
the  mountain  States  and  in  portions  of  some  other  States,  is  often  in 
excess  of  $5  per  ton;  but  fair  conclusions  can  only  be  arrived  at  by 
using  the  average  tonnage  and  the  average  price  per  ton  as  a  basis. 

In  1901,  the  average  price  throughout  the  United  States  was  $i.50 
per  ton.  In  1902,  the  farmers  produced  a  better  grade  of  beets, 
some  of  the  factories  increased  the  price  per  ton,  and  the  average  was 
brought  up  to  about  $5. 

With  the  low  average  yield  of  9.6  tons  at  $5  per  ton  our  farmere 
receive  $48  per  acre,  gross,  or  a  net  profit  of  $18  per  acre  if  wc 
accept  $30  per  acre  as  the  average  cost  of  production."  As  com- 
pared to  the  gross  average  returns  from  the  culture  of  our  leading 
cereals,  the  following  figures*  are  suggestive: 

Gross 

returns 

per  acre. 


Average 

Average 

yield 

pnce  per 

per  acre. 

bushel. 

Bushels. 

16.7 

90.605 

15 

.624 

25.6 

.452 

25.8 

.399 

Com 16.7  10.605  liaiO 

Wheat 15  .624  9.i» 

Barley 25.6  .452  ll.a" 

Oats 25.8  .399  10.29 

aU.  S.  Department  of  Agriculture;   Report  on  the  Progress  of  the  Beet-Sugar 
Industry,  1901,  p.  11. 

&U.  S.  Denartinent  of  Agriculture;  Yearbook,  1901,  pp.  698-705. 
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If  the  necessary  labor  can  be  greatly  reduced  and  the  tonnage 
doubled  or  trebled,  the  agricultural  returns  in  producing  at  home  the 
raw  sugar,  for  which  in  1901  the  United  States  proper  sent  abroad 
more  than  $122,000,000  and  for  which  our  people  paid  the  refineries 
over  $159,000,000,  will  be  almost  beyond  estimation. 

In  America  our  inventive  genius  has  largely  eliminated  hand  work 
in  both  field  and  factory,  and  the  most  serious  obstacle  to  sugar-beet 
culture  is  the  hand  work  of  thinning  the  beets  after  they  are  planted 
and  of  topping  them  when  they  are  plowed  out. 

PtrLX.ING  AND  TOPPING  MACHINES. 

The  work  of  perfecting  a  successful  pulling  and  topping  machine  to 
do  away  with  hand  work  and  at  the  same  time  save  $5  to  $8  per  acre 
in  labor  has  reached  the  point  where  several  inventors  claim  to  be 
absolutely  successful.  In  any  event,  they  have  so  closely  approxi- 
mated it  that  perfect  success  can  be  confidently  expected  within  a 
very  few  years.  This  will  leave  only  the  thinning  to  be  done  by  hand, 
and  it  is  to  the  elimination  of  this  remaining  hand  work  that  I  desire 
to  direct  particular  attention. 

While  a  perfect-working  pulling  and  topping  machine  will  save 
much  hand  labor  and  will  perhaps  slightly  increase  the  tonnage  by 
more  perfectly  topping  the  beets  than  can  be  done  by  hand,  to  remove 
the  necessity  for  thinning  would  not  only  save  a  like  amount  in  labor 
but  would  result  in  greatly  increasing  if  not  doubling  the  tonnage. 

MULTIPLE-GERM  AND   SINGLE-GERM  BEET  BALLS. 

The  prophecy  was  recently  made  by  the  Secretary  of  Agriculture 
that  sugar  would  eventually  be  produced  from  American-grown  sugar 
beets  at  a  cost  of  2  cents  per  pound.  Such  a  result  is  only  possiblie 
by  largely  eliminating  the  hand  work  in  the  field  and  by  removing 
one  of  the  main  causes  of  low  tonnage,  namely,  the  injury  inflicted  on 
the  remaining  roots  by  the  removal  of  the  superfluous  ones. 

For  several  years  I  have  realized  that  if  a  beet  ball  could  be  bred  to 
produce  but  one  plant  the  difficulties  mentioned  would  be  removed; 
but  no  one  to  whom  it  was  mentioned  would  admit  that  science  could 
so  radically  change  the  character  of  plant  seed.  When  the  attention 
of  the  officials  of  the  Department  of  Agriculture  was  called  to  the 
subject,  they  gave  it  immediate  consideration  and  reached  the  follow- 
ing conclusions: 

(1)  That  the  Department  of  Agriculture  has  overcome  far  more 
serious  obstacles  than  those  which  seem  to  be  involved  in  the  produc- 
tion of  single-germ  beet  balls. 

(2)  That  the  desired  result  would  be  of  great  value  to  the  beet-sugar 
industry. 

(3)  That  a  series  of  experiments  looking  to  the  desired  end  should 
be  inaugurated  at  once. 
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Investigations  and  experiments  have  already  been  stai'ted  by  the 
Department  of  Agriculture,  and  it  is  hoped  that  the  State  experiment 
stations  may  be  led  to  undertake  similar  lines  of  investigation.  The 
first  questions  involved  have  to  do  with  the  selection  of  single-germ 
seed  already  in  existence  and  then  the  planting  and  growing  of  these 
seeds  to  get  this  characteristic  fixed.  After  this  is  accomplished,  of 
course  it  will  be  necessary  to  follow  all  of  the  intricacies  of  sugar 
content,  size,  etc.  All  of  this  will  take  time,  and  it  will  undoubtedly 
require  several  years  before  practical  results  can  be  attained. 

MULTIPLE-GERM    BEET  BALLS  RESPONSIBLE  FOR   HAND  THINNINQ. 

No  other  work  has  such  an  influence  on  the  tonnage  as  that  of  thin- 
ning. It  is  the  most  expensive  and  laborious  work  attached  to  the 
culture  of  sugar  beets,  and  to  attain  the  best  results  it  must  be  most 
carefully  done  at  the  right  time. 

This  careful  labor  is  necessitated  by  the  peculiar  character  of  the 
beet  seed,  which,  unlike  an  ordinary-  single-germ  seed,  is  really  a  com- 
bination of  from  one  to  six  seeds,  each  entirely  separate  and  discon- 
nected from  the  others,  but  all  encased  in  what  is  called  a  "beet  ball," 
an  irregular-shaped  structure  of  brittle  woody  matter  about  as  large 
as  a  French  pea. 

The  seeds  themselves  form  but  a  mere  fraction  of  the  ball,  the  great 
abundance  of  woody  matter  surrounding  them  being  provided  by  nature 
to  aid  the  germs  themselves  in  various  ways.  Soaked  in  water  the 
porous  beet  ball  will  absorb  65  per  cent  of  its  weight  in  moisture  in 
twenty-four  hours,  and  when  planted  in  damp  ground  rapidly  draws 
the  moisture  to  it. 

In  planting  beet  seed  the  beet  balls  are  thickly  drilled  in  rows,  the 
latter  usually  being  18  inches  apart,  and  the  seeds  germinate  in  two  to 
four  weeks,  depending  upon  the  condition  of  the  soil  and  weather, 
while  the  weed  seeds  which  are  only  incased  in  thin  shells  are  up  far  in 
advance  of  the  beets. 

When  the  seedlings  are  up  and  have  gained  sufficient  size  te  show 
the  third  leaf  they  should  be  thinned.  The  thinning  can  not  well  be 
done  before  this  time,  and  if  put  off  until  they  are  larger  the  pulling 
up  of  the  superfluous  sprouts  injures  the  roots  of  those  which  remain, 
and  the  result  is  a  low  tonnage.  The  work  is  done  by  people  on  their 
hands  and  knees,  who  pull  up  the  weeds  and  all  of  the  beets  except 
the  most  thrifty  one  to  be  found  about  every  8  inches.  Most  of  the 
beet  balls  send  up  several  sprouts,  each  of  which  would  make  a  beet 
if  allowed  to  grow,  and  as  the  beet-s  can  not  be  grown  te  advantage  in 
clusters,  to  secure  the  best  results  the  separation  of  the  tender  shoots 
must  be  thorough  and  should  be  carefully  done  at  the  right  time,  so 
as  not  to  injure  or  disturb  the  rooti^  of  the  remaining  plant.  It  was 
this  laborious,  careful  work  that  led  rae  to  suggest  the  advisability  of 
securing  by  selection  or  by  breeding  a  single-germ  beet  ball  which 
may  be  drilled  a  single  ball  in  a  place  at  any  desired  distance,  and  as 
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each  ball  would  produce  but  one  seedling  or  beet  the  superfluous  seed- 
lings could  be  cut  oflf  with  a  three-cornered  hoe  instead  of  being 
pulled  up,  thus  incurring  no  danger  of  disturbing  the  roots  of  those 
left  to  make  the  crop. 

ADVANTAGES  OF  BINGLE-GSRM  BICET  BALLS. 

Some  of  the  agricultural  advantages  to  be  gained  by  securing  a  sin- 
gle-germ beet  ball  are  as  follows: 

(1)  As  with  reasonable  care  the  removal  of  the  superfluous  beets 
could  not  damage  any  of  the  roots  which  are  to  remain  in  the  ground, 
a  saving  of  $1  to  $2  an  acre  in  seed  could  be  effected. 

(2)  To-day  the  farmer's  sugar-beet  acreage  is  limited  to  such  an  area 
as  he  can  reasonably  expect  to  secure  the  necessary  labor  to  thin  within 
a  given  period  after  the  plants  shall  show  the  third  leaf.  Inasmuch  as, 
with  a  single-germ  beet  ball  the  little  thinning  necessary  could  be 
done  with  a  hoe  and  need  not  interfere  with  the  remaining  roots,  and 
as  this  work  could  be  extended  over  a  longer  period  of  time,  the 
farmer  could  greatly  extend  his  beet  plantings  with  the  same  amount 
of  available  labor. 

(3)  As  none  of  the  roots  of  the  remaining  beets  would  be  injured  b}'^ 
careless  thinning  or  not  thinning  at  the  proper  time,  the  tonnage  per 
acre  would  be  greatly  increased. 

OBJECTIONS  TO  SINGLE-GEBM   BEET  BALLS. 

After  presenting  the  matter  to  the  Department  of  Agriculture  1 
laid  it  before  the  agricultural  experts  of  each  American  beet-sugar 
factory  inviting  such  criticism  as  might  occur  to  them.  Generally 
speaking,  these  gentlemen  immediately  realized  the  important  bearing 
which  such  a  development  would  have  on  the  industry.  The  few 
objections  presented  came  from  territory  west  of  the  Missouri  River 
and  were  as  follows: 

(1)  Owing  to  the  fact  that  it  takes  several  weeks  for  a  beet  seed  to 
germinate  and  that  in  the  meantime  there  may  be  showers  or  storms, 
as  the  result  of  which  the  soil  may  become  crusted,  fear  was  expressed 
that  the  single  beet  plants  might  be  unable  to  break  through  this  crust, 
whereas  clusters  of  shoots  from  multiple-germ  balls  as  at  present 
planted  do  succeed  in  breaking  through. 

(2)  The  second  objection  urged  was  that  inasmuch  as  weed  seeds 
start  much  earlier  than  those  of  the  beets,  so  that  the  weeds  are  well 
advanced  when  the  latter  come  up,  oftentimes  surrounding  and 
smothering  the  beets,  there  would  be  much  less  likelihood  of  securing 
a  good  stand  where  but  one  seed  was  planted  in  a  place  than  where 
the  seeds  are  thickly  drilled  in. 

As  a  beet  ball  will  absorb  65  per  cent  of  its  weight  in  moisture 
within  twentj'-four  hours,  and  as  it  must  be  thoroughly  dampened 
before  it  will  germinate,  I  can  see  no  good  reason  why  a  great  por- 
27874—03 10 
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tion  of  this  work  should  not  be  done  prior  to  planting,  instead  of 
waiting  for  the  ball  to  absorb  its  full  quota  of  moisture  from  the  soil. 

If  the  germiinatioix  can  be  hastened  so  that  the  seedlings  are  up  a 
few  days  instead  of  several  weeks  after  planting,  the  liability  of  their 
being  unable  to  get  through  a  soil  crusted  by  showers  will  be  greatly 
diminished,  as,  the  period  between  planting  and  germination  being 
shortened,  the  danger  from  showers  will  be  correspondingly  reduced. 

As  regards  weeds,  the  writer  is  aware  of  the  fact  that  a  sugar-beet 
field  should  be  free  from  weed  seed  before  it  is  planted  to  beets,  but 
such  is  rarely  the  case;  and  why  a  farmer  should  be  compelled  to 
plant  a  dry,  woody  beet  ball,  well  knowing  that  before  it  germinates 
the  soil  will  be  covered  with  weeds  is  hard  to  understand,  providing  a 
practical  method  of  soaking  the  seed  before  planting  can  be  secured. 

The  German  method  of  soaking  the  seed  in  animal  urine  not  only 
hastens  the  germination  but  imparts  additional  fertilizing  properties 
to  the  beet  ball,  thus  producing  a  more  thrifty  plant,  although  some- 
times killing  some  of  the  weaker  ones. 

Agricultural  science  will  yet  point  out  a  definite  method  which  will 
not  only  hasten  the  germination  but  benefit  the  seed  without  risk  of 
injury. 

(3)  Another  objection  offered  was  that  on  new  Western  soil  cut 
worms,  beet  flies,  and  other  insects  are  likely  to  appear  when  the 
beet  is  young,  and  that,  unless  a  sufficient  quantity  of  seed  is  drilled 
in  to  feed  them  and  still  leave  enough  beets  for  a  stand,  they  may 
take  all  of  the  beets. 

This  objection  was  made  to  planting  a  seed  every  8  inches.  If  the 
seeds  werodrijled  in  every  1,  2,  3,  or  4  inches  there  probably  would  be 
enough  to  answer  all  purposes,  and  when  they  had  served  their  purpose 
the  superfluous  plants  could  be  removed  with  a  hoe.  The  increased 
tonnage  resulting  from  the  hoeing  would  far  more  than  pay  for  its 
cost. 

(4)  Still  another  objection  urged  was  that  it  would  be  difficidt  to  feed 
wet  seed  through  a  drill. 

This  objection  could  be  easily  overcome  by  allowing  the  suiplus  or 
surface  moisture  on  the  beet  ball  to  dry  off,  when  the  beet  balls, 
owing  to  their  increased  weight,  would  run  through  a  drill  more  easily 
than  does  the  dry  seed. 

Owing  to  the  saving  in  labor  and  to  the  other  adv'antagea  to  be  gained 
by  planting  single-germ  beet  balls,  I  am  firmly  convinced  that  the 
securing  of  such  a  seed  will  revolutionize  the  agricultural  end  of  the 
bcct-sugar  business  and  enable  our  farmers  to  produce  sugar  beets  at 
a  greatly  reduced  cost. 

THE  INFLUENCE   OF  EARLY  THINNING. 

The  influence  of  early  thinning  with  the  present  multiple-germ 
beet  ball  is  of  the  greatest  importance,  and  late  thinning  is  largely 
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accountable  for  the  present  low  tonnage  of  beets  as  compared  with 
a  maximum  crop  of  4di  tons  per  acre. 

This  influence  has  been  thoroughly  demonstrated  in  Germany  by  the 
following  and  other  exhaustive  experiments  most  carefully  conducted 
by  the  best  agricultural  experts. 

The  report  of  these  investigations  says  that  four  adjoining  acres 
were  similarly  prepared,  planted  the  same  day,  and,  aside  from  the 
time  of  thinning,  all  received  identical  treatment. 

The  first  acre,  thinned  at  the  right  time,  yielded  16  tons. 

The  second  acre,  thinned  one  week  later,  yielded  13i  tons. 

The  third  acre,  thinned  two  weeks  after  the  first,  yielded  10  tons. 

The  fourth  acre,  thinned  three  weeks  after  the  first,  yielded  7  tons. 

Estimating  the  value  of  the  beets  at  $5  per  ton,  it  will  be  seen  that 
by  thinning  at  the  proper  time  the  returns  were  $75  per  acre.  One 
week's  delay  meant  a  loss  of  $7.50  per  acre;  two  weeks'  delay  caused 
a  lo8s  of  $25  per  acre;  while  three  weeks'  delay  resulted  in  a  loss  of 
$^  per  acre,  bringing  the  returns  down  to  $35  per  acre. 

Any  further  illustrations  as  to  what  it  means  to  the  farmer  to  prop- 
erly thin  his  beets  at  the^pportune  time  would  seem  to  be  superfluous. 

MACHINES   FOR  PLANTING  BEET  BALLS. 

As  described  to  the  writer,  one  of  the  machines  which  has  recently  been 
invented  for  planting  beet  balls  singly  is  as  follows: 

A  continuous  narrow  strip  of  very  thin  tissue  paper  tightly  rolled 
up  is  placed  on  a  spindle.  From  this  spindle  the  paper  is  reroUed  on 
another  spindle,  the  paper  in  the  rewinding  process  being  twisted  into 
a  cord  or  small  rope.  The  machine  is  set  so  that  as  the  paper  leaves 
the  first  spindle  and  the  twisting  process  begins,  beet  balls  are  auto- 
matically fed  into  the  curved  paper  at  such  intervals  as  may  be 
desired. 

When  the  spindle  is  filled  with  the  twisted  paper  containing  the  beet 
balls,  it  is  transferred  to  an  agricultural  implement  which  is  pulled 
across  the  field  by  horses.  As  the  implement  progresses,  it  makes  a 
trench  into  which  it  unrolls  the  paper  rope,  covers  it  with  earth,  and 
packs  it,  thus  planting  a  single  beet  ball  in  a  place. 

Perhaps  the  inventor  did  not  stop  to  consider  that,  with  the  present 
multiple-germ  beet  balls  the  beets  would  still  come  up  in  bunches, 
and  that  consequently  his  process  would  not  eliminate  the  necessity 
for  thinning,  but  this  would  be  a  practical  method  of  planting  the 
single-germ  balls. 

I  am  informed  that  a  dropping  drill  has  recently  been  perfected 
which  the  operator  can  set  so  as  to  drop  a  single  beet  ball  in  a  place  at 
any  desired  distance.  This  would  be  a  still  more  simple  and  less 
expensive  method  of  planting  single-germ  balls,  but,  as  with  the  paper- 
strip  method,  would  fail  to  eliminate  the  necessity  for  thinning  when 
planting  the  present  multiple -germ  ball. 
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If  there  were  single-germ  beet  balls  to-day,  doubtless  within  one 
year  there  would  be  a  dozen  machines  on  the  market  any  one  of  which 
would  plant  them  perfectly. 

CRACKING  THE  BEET  BALLS  AND  SEPARATING  THE   SEEDS. 

The  results  to  be  obtained  by  breeding  a  single-germ  beet  ball  can 
be  anticipated  to  some  extent  by  any  grower,  inasmuch  as  it  is  found 
that  a  slight  ci*acking  of  the  beet  ball  suffices  to  separate  the  seeds 
from  the  woody  matter  which  incases  them.  Generally  speaking, 
the  larger  the  beet  ball  the  more  seeds  it  contains,  though  this  is 
not  always  the  case.  A  grinder  or  cracker  set  so  as  to  just  suffi- 
ciently crack  the  ordinary  four-germ  ball  would  miss  a  large  number 
of  two-germ  balls,  while  if  set  for  the  average-sized  two-germ  ball  it 
would  injure  many  of  the  germs  of  a  four-gerai  ball;  hence  it  would 
be  wise  to  first  sift  the  balls  into  several  lots  of  different  sizes,  reset- 
ting  the  grinder  for  each  lot,  when  little  or  no  injury  need  result  from 
the  crushing. 

If  these  cracked  balls  were  not  too  closely  grilled  in,  they  probably 
could  be  thinned  with  a  hoe,  but  in  any  event  the  injury  done  the 
remaining  roots  by  any  process  of  thinning  would  not  be  as  great  as 
where  several  sprouts  come  up  from  a  single  ball.  I  believe  this 
method  is  worthy  of  careful  investigation. 

As  regards  cracking  the  balls  into  several  pieces,  but  not  separating 
the  seeds  from  the  pieces  of  ball  or  husk,  one  of  the  American  field 
experts  writes  me  that  he  has  seen  "  a  4-acre  field  planted  in  this  same 
way,  the  farmer  running  the  seeds  through  a  coffee  mill  and  clucking 
them,  and  by  planting  thus,  the  seed  was  well  distributed  along  the 
row  and  very  few  beets  came  up  in  bunches.  The  crop  proved  a 
success,  and  the  labor  was  limited." 

CULTIVATION. 

There  are  two  other  primary  causes  of  low  tonnage  where  natural 
conditions  are  favorable:  (1)  The  lack  of  deep  plowing,  proper  fertili- 
zation, and  other  preparation  of  the  soil,  including  the  elimination  of 
weed  seed,  all  of  which  can  be  easily  remedied  by  the  most  obtuse 
farmer  who  is  willing  to  expend  a  dollar  if  thereby  he  can  secure  $2 
in  return;  (2)  lack  of  thorough  cultivation,  which  is  necessary,  not 
only  in  order  to  keep  down  the  weeds  but  to  conserve  the  moisture 
and  aerate  the  soil. 

As  to  the  effect  of  weeds,  certainly  every  farmer  ought  to  know  that 
every  weed  that  grows  takes  both  moisture  and  nutriment  from  the 
soil,  and  to  that  extent  injures  any  near-by  vegetable  growth.  In 
sugar-beet  culture,  however,  where  the  farmer  is  striving  for  quality 
as  well  as  quantity,  the  weeds  work  a  double  injury;  first,  by  robbing 
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the  plants  of  nourishment,  and,  secondly,  by  cutting  down  the  sugar 
content  through  shading. 

Not  only  do  frequent  hoeings  or  cultivations  keep  the  weeds  down 
but  stirring  the  soil  permits  the  air  to  permeate  it,  and  therein  lies 
one  of  the  great  causes  aflFecting  the  tonnage.  As  illustrative  of  what 
proper  cultivation  means,  an  experiment  which  was  recently  conducted 
in  Germany  may  be  cited.  Five  adjoining  acres  were  similarly  pre- 
pared and  planted  to  beets  the  same  day.  The  treatment  thereafter 
given  to  the  beets  was  identical,  with  the  exception  of  hoeing.  As  the 
average  price  of  beets  in  the  Cnited  States  is  about  $5  per  ton,  the  last 
three  columns  in  the  following  table  have  been  added  to  show  what 
each  of  these  extra  hoeings  means  to  the  farmer  in  dollars  and  cents 
for  every  acre  so  treated: 

Number  of  hoeings,  tfield  of  heels  per  a-crej  gains  fr<mi  hoeing. 


Acre. 

Number 
of  hoe- 
ings. 

Yield  per 
acre. 

Value  at  95 
per  ton. 

Extra  re- 
turn by  ad- 
ditional 
hoeings. 

Extra  re- 
turn per 
hoeing. 

First 

1 
2 
3 
4 
5 

Tow. 
7 

51* 

$35.00 
47.50 
62.50 
68.50 
75.00 

Second 

S12.50 
17.50 
28.50 
40.00 

812. 50 

Third 

8.75 

Fourth 

9.50 

Fifth 

10.00 

In  Europe,  where  labor  is  cheap  and  horses  are  dear,  there  is  not 
the  same  incentive  to  devise  implements  whereby  the  work  can  be  done 
by  horses  as  in  the  United  States  where  labor  is  dear  and  horses  are 
cheap. 

The  above  experiments  refer  to  ordinary  hand  hoeing,  but  with  our 
improved  cultivators  hand  hoeing  is  not  so  necessary  in  this  country. 
Even  if  it  were,  it  is  hard  to  conceive  of  an  intelligent  farmer  neglect- 
ing his  beet  fields  once  he  is  aware  of  the  immense  profit  to  him 
through  giving^his  sugar  beets  proper  attention. 

EFFECTS   OF   SUGAR-BEET   CULTURE. 

The  influence  of  beet  culture  on  the  farmer's  land  should  also  be 
considered.   * 

This  can  be  done  in  no  better  Yf9ij  than  by  reproducing  that  portion 
of  the  report  of  one  of  our  consuls  to  Germany,  which  treats  of  the 
effect  of  beet  culture  in  rotation  with  other  crops. 

The  Germans  are  not  only  exceedingly  S3^stematic,  but  very  scien- 
tific, and  the  following  report  of  exhaustive  experiments  most  care- 
fully made  should  serve  to  disillusionize  many  who  still  believe  that 
sugar  beets  rapidly  exhaust  the  soil.     The  report  is  as  follows: 

A  German  fetrm  of  625  acres  produced,  before  the  introduction  of  beet  culture, 
yearly  9,736  bushels  of  grain  in  ten  years*  average.     After  beet  culture  was  intro- 
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(inced,  with  125  acres  yearly  to  beets,  the  average  yearly  g^rain  crop  from  the  remain- 
ing 500  acres  was  9,870  bushels,  or  134  bushels  increase.  Another  farm  in  the 
province  of  Saxony,  also  of  625  acres,  produced  before  beet  culture  was  introduced, 
in  ten  years*  average,  13,879  bushels  of  grain.  When  five  years  afterwards  135  acres 
were  planted  with  beets  the  grain  crop  of  the  remaining  490  acres  was  14,365 
bushels  average,  and  afterwards,  when  yearly  220  acres  of  beets  were  planted,  the 
average  grain  crop  from  the  remaining  405  acres  was  14,397  bushels,  or  518  busheUi 
more  than  from  the  whole  625  acres  before  beets  were  raised.  Thirty-five  other 
farms  of  500  to  1,000  acres  each  in  the  province  of  Saxony  showed  the  following 
results: 

Average  crops  per  acre^  in  pounds. 


Crop. 


Wheat.. 

Rye 

Barley  . . 

Oato 

Peas 

Potatoes 


Before  beet 
culture. 


1,848 
1,456 
1,672 
1,355 
985 
6,716 


After  beet 
eulture. 


2,292 
1,672 
2,0»4 
1,918 
],8a4 
IS.  500 


444 

216 
422 
563 
849 
6,874 


24 
14.8 
25.2 
41.5 
86 
102.  S 


The  average  beet  crop  of  these  farms  was  17^  tons  per  acre. 

The  above  demonstration  shows  that  the  farmer  who  rotates  his 
beets  with  other  crops  does  not  decrease  the  productiveness  of  his 
land  when  sown  to  other  crops  but,  on  the  contrary,  greatly  increases 
its  productiveness.  The  truth  is  that  a  good  farmer  can  not  measure 
his  profits  by  his  beet  crop  alone,  but  must  consider  the  extra  profit 
which  beet  culture  enables  him  to  make  on  everything  else  he  grows. 

As  a  matter  of  fact,  the  experience  in  Germany,  where  every  avail- 
able acre  was  under  cultivation  long  prior  to  the  introduction  of  beet 
culture,  would  indicate  that  the  money  received  by  the  farmers  for 
sugar  beets  is  largely  profit,  inasmuch  as  since  the  introduction  of 
beets  these  districts,  as  a  whole,  continue  to  yield  a  greater  tonnage  of 
other  crops  as  well  as  of  meat  products. 

To  substantiate  this  remarkable  result  1  reproduce  the  following 
from  the  report  of  Mr.  M.  S.  Brewer,  American  consul-general  to 
Berlin,  given  under  date  of  November  12,  1881  (see  page  479  of  Beet 
Sugar  Industry  and  Flax  Cultivation  in  Foreign  Countries,  State 
Depai-tment,  1891): 

Concerning  the  beet-sugar  industry,  a  few  explanatory  remarks  may  not  be  out  of 
place.  How  much  the  influence  is  appreciated  of  the  cultivation  of  sugar  beets  upon 
agriculture  and  national  welfare  may  be  seen  from  a  passage  extracted  from  a  very 
valuable  treatise  by  Kichard  von  Kaumann  on  sugar  industry: 

It  is  an  established  fact  that  notwithstanding  the  extensive  cultivation  of  sugar 
V)eets,  no  decrease  in- the  yield  of  cereals  has  taken  place,  but  it  has,  on  the  contrary, 
augmented  by  double  and  treble  the  amount  in  tne  districts  where  sugar  beets  are 
planted,  and  that  at  those  very  places  the  production  of  meat  is  steadily  increasiDg. 
The  growth  of  sugar  beets  requires  that  the  soil  be  tilled  to  a  greater  depth,  thus 
adding  to  the  thrijft  also  of  other  plants  to  be  cultivated  later  on  the  same  soil 
Besides,  the  remnants  or  waste  left  in  the  manufacture  of  beet  sugar  furnish  not  only 
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an  excellent  food  for  (-attle,  bat  also  a  fertilizing  stuff,  dispensing  to  a  considerable 
extent  with  the  use  of  artificial  manure.  But  the  profit  is  also  considerable  which 
this  industry  affords  people  who  work  in  the  sugar  manufactories,  as  they  get 
employment  throughout  the  whole  year,  during  the  spring  and  summer  seasons,  in 
the  growing  and  cultivation  of  the  beets,  and  during  the  fall  and  winter  in  the 
mana&ictones. 

LOWERING  THE   COST   OF   SUGAR, 

The  question  is,  How  can  the  farmer  be  benefited  and  how  can 
sugar  be  produced  from  beets  in  America  for  less  money  than  the 
present  cost? 

It  has  be^n  stated  that  the  time  would  come  when  the  American 
beet-sugar  factories  would  produce  sugar  at  a  profit  at  2  cents  per 
pound.  While  this  is  an  eventual  possibility,  it  should  be  patent  to 
all  that  such  a  revolution  in  cost  of  production,  if  brought  about, 
must  come  largely  from  the  agricultural  end  of  the  industry. 

To-day  the  factories  pay  $5  for  a  ton  of  beets  from  which  they  are 
able  to  extract  an  average  of  219  pounds  of  sugar,^  the  sugar  in  the 
beets  thus  costing  them  $2.29  per  100  pounds. 

The  average  cost  of  working  the  beets  through  the  factory  is  J3.18f 
ter  ton,*  or  $1.45  per  100  pounds  of  sugar  extracted. 

The  cost  of  bags  or  barrels  is  10  cents  per  100  pounds,  while  freight, 
commissions,  and  other  expenses  bring  the  present  average  cost  of 
producing  sugar  up  to  $4  per  100  pounds. 

When  the  American  farmer  becomes  educated  to  the  fact,  as  recently 
demonstrated  bj^  the  Colorado  Experiment  Station,  that  beet  pulp  as 
compared  to  other  stock  foods  is  worth  $1.50  per  ton,  instead  of  the 
sugar  manufacturer  being  obliged  to  throw  his  pulp  away,  the  farmer 
will  purchase  it  at  a  price  based  on  its  actual  value,  the  factory  pro- 
prietor virtually  receiving  a  rebate  of  75  cents  per  ton  on  the  beets 
he  purchases,  inasmuch  as  2  tons  of  beets  yield  1  ton  of  pulp.  This 
will  mean  a  reduction  of  34  cents  per  100  pounds  in  the  cost  of  the 
sugar  to  the  factory  proprietors,  based  on  the  present  extraction  of 
219  pounds  of  sugar  per  ton  of  beets. 

The  utilization  of  pulp  and  other  by-products  will  probably  make  a 
total  saving  in  this  direction  of  one-half  cent  per  pound.  The  1899 
average  ^'factory  expense"  of  $3.18|  per  ton  of  beets  can  perhaps  be 
eventually  reduced  to  an  average  of  $2  per  ton,  which  would  make  a 
further  reduction  of  54  cents  per  100  pounds  of  sugar,  resulting  in  a 
saving  on  these  two  items  of  $1.04  per  100  pounds. 

The  above  estimate  is  based  on  an  extraction  of  219  pounds  of  sugar 
per  ton  of  beets.  When  the  quality  of  our  beet«  and  the  efficiency  of 
our  factories  are  increased,  as  will  be  the  case,  and  thus  the  average 

^U.  8.  Department  of  Agriculture;  Report-  on  the  Progress  of  the  Beet-Sugar 
Industry,  1901,  p.  36. 
&  Report  of  Twelfth  Census,  pp.  543^555. 
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extraction  is  increased  to  12  per  cent,  or  240  pounds  of  su^r  per  ton 
of  beets,  the  extra  21  pounds  of  sugar  at  the  present  cost  of  4  cents 
will  mean  a  further  reduction  in  cost  of  84  cents. 

If,  from  the  present  averac^e  cost  of  production  of  $4  per  100  pounds, 
these  three  items  are  taken — 50  cents  by  utilization  of  by-products,  54 
cents  saving  in  factory  expense,  and  84  cents  in  extra  sugar — the  cost 
will  be  brought  down  to  $2.12  per  100  pounds.  But  as  the  price  of 
sugar  goes  down,  the  84  cents  for  extra  extraction  should  also  be  cut 
down.  Cutting  this  in  half  would  leave  the  cost  of  producing  sugar 
at  $2.54  per  100  pounds  with  beets  at  present  cost  and  all  of  the  above 
economies  carried  out;  hence,  even  then,  sugar  can  not  be  produced 
for  2  cents  per  pound. 

The  success  of  the  industry  depends  upon  the  fairness  of  both  farmers 
and  factory  proprietors.  The  price  of  beets  must  be  so  adjusted  as  to 
afford  each  a  fair  profit,  for  neither  can  be  expected  to  work  for  the 
sole  benefit  of  the  other. 

The  present  New  York  wholesale  price  of  granulated  sugar  is  $4.65 
per  100  pounds,  and  the  price  of  the  product  necessarily  sets  a  limit 
to  the  price  which  the  factories  can  pay  for  beets. 

Looking  to  a  lower  cost  of  production  the  fact  must  be  recognized 
that  the  possible  factory  economies  are  limited,  while  the  possible  field 
economies  and  improvements  are  great. 

Gradually  reducing  the  difference  between  the  present  average  yield 
per  acre  and  the  ideal  maximum  yield  of  48^  tons,  the  utilization  of 
the  by-products,  and  the  elimination  of  hand  labor  in  the  field  are  the 
thingtj  which  must  solve  the  remaining  problems  of  the  industry. 
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SUOAR-BEET  SEED:  ITS  IMPORT ANCE  AND  PEODTTGTIOV. 

By  J.  E.  W.  Tracy, 
Seed  cmd  Plant  IniroductUm  and  DiMribntion,  Bureau  of  Plard  IndusAry, 

The  beet-sugar  industr}'^  in  the  United  States  has  made  wonderful 
headway  during  the  last  year  and  promises  to  continue  to  greatly 
increase  in  importance  in  the  future.  There  are  now  42  beet-sugar 
factories  in  the  United  States,  and  three  i*asping  stations  which  manu- 
facture no  sugar  but  extract  the  juice  from  the  beets  and  pipe  it  to  a 
central  station  for  manufacture.  Twelve  factwies  are  now  being 
built  for  this  year's  campaign.  The  total  capacity  of  these  factories 
and  rasping  stations  is  nearly  40,000  tons  of  beets  daily,  which  requires 
the  planting  of  from  360,000  to  400,000  acres  of  sugar  beets.  The 
seed  required  for  this  purpose  aggregates  over  5,000,000  pounds,  of 
which  less  than  200,000  pounds  is  produced  in  the  United  States.  The 
great  bulk  is  imported  from  Germany,  while  smaller  quantities  come 
from  France,  Russia,  and  Austria.  The  price  paid  for  this  seed  varies 
from  7i  to  17  cents  per  pound,  the  average  being  about  9  cents  deliv- 
ered in  Chicago  or  Omaha. 

It  costs  in  the  neighborhood  of  4i  cents  to  grow  a  pound  of  sugar- 
beet  seed  in  France  or  Germany,  but  chiefly  because  of  the  greater 
cost  of  labor  in  the  United  States  domestic  seed  can  not  be  produced 
as  cheaply  as  foreign  seed.  California  and  Washington  growers 
receive  10  cents  per  pound  for  their  product,  exclusive  of  freight 
charges. 

IMPORTANCE   OF   FIRST-CLASS  SEED. 

While  the  amount  of  money  sent  abroad  for  seed  is  very  large,  still 
it  is  insignificant  in  importance  compared  with  the  results  caused  by 
the  use  of  inferior  seed  and  seed  not  adapted  to  the  particular  locality 
in  which  it  is  to  be  sown.  This  has  been  so  clearly  brought  out  by 
Henry  W.  Diederich,  consul  at  Bremen,  Germany,  in  Consular 
Reports  No.  242,  that  1  can  not  do  better  than  quote  a  portion  of  his 
report: 

Sugar  is  made  not  in  the  sugar  factories,  biit  out  in  the  fields.  Therefore,  it  is 
impoaeible  to  pay  too  much  attention  to  the  cultivation  of  beets  containing  the  high- 
est percentage  of  sugar,  and,  at  the  same  time,  yielding  the  largest  tonnage  per  acre. 
In  order  to  produce  such,  the  selection  of  suitable  soil,  the  climate,  the  rainfall,  and 
length  of  season,  the  fertilizing  and  planting,  the  cultivating  and  harvesting — ^all  are 
very  important  factors.  But  the  most  important  of  all  is  to  start  out  with  the  best 
seed  obtainable;  for  good  seed,  after  all,  is  the  foundation  of  successful  sugar  indus- 
try. If  I  may  express  an  opinion,  based  on  my  i)er8onal  observation,  it  is  that  some 
of  our  beet  growers  should  insist  more  than  they  have  upon  getting  none  but  the 
best  of  seed,  no  matter  what  the  price  may  be.  *  *  *  The  first-class  sugar  fac- 
tories of  Europe  buy  none  but  the  very  best  seed,  grown  from  high-grade  individual 
"mother"  beets,  to  distribute  among  the  beet  growers,  thus  not  only  maintaining 
the  standard  of  their  sugar  beets  as  to  quality  and  quantity,  but  also  putting  them- 
selves in  a  position  to  compete  in  all  the  markets  of  the  world.    This  first-class  seed 
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is  sold  and  delivered  by  the  growers  on  board  cars  in  the  PrusBian  province  of  Sax- 
ony at  from  8  to  10  cente  per  pound,  which  is  a  moderate  price,  (considering  the  fact 
that  it  takes  at  least  four  years  to  get  it  into  the  market. 

There  is  also  a  second-class  seed  offered  for  sale  in  this  countr>'  at  from  5  to  6  cents 
per  pound.  This  is  commonly  called  the  **nachzucht8amen,"  being  a  seed  pro- 
duce<l  not  from  the  mother  beets,  but  from  the  first-class  seed  mentioned  above. 
This  inferior  grade,  however,  is  not  used  by  first-class  sugar  men  in  (lermany, 
France,  Holland,  and  Belgium,  but  most  of  it  goes  to  Austria,  Russia,  and  the 
United  States.  And  this  is  the  reason  why  I  deem  it  my  duty  to  call  attention  to 
the  importance  of  getting  only  the  very  best  seed  obtainable.  In  my  opinion,  those 
American  growers  of  sugar  beets  who  buy  cheap  grades  of  seed  make  a  great  ims- 
take.  All  kinds  of  seed  have  a  natural  tendency  to  degenerate.  Even  the  first-clasB 
beet  seed  mentioned  alx)ve  will  not  bring  forth  beets  that  come  up  to  the  standard 
of  the  original  or  mother  beet,  but  will  show  a  loss  of  one-half  to  1  per  cent  of  suggr 
content.  Now,  the  second  generation  of  seed  will  degenerate  more  than  as  much 
again,  and  lost*  from  1  to  2  iK?r  t^nt.  This  is  a  small  amount,  when  con8idere<i  by 
itself,  yet  it  is  sufficient  not  only  to  turn  the  profits  of  a  sugar  factx)ry  into  a  lo*, 
but  even  to  drive  the  concern  to  the  wall. 

To  illustrate  this:  Factory  A  slices  50,000  tons  (short)  of  l)eet8,  which  would  yield 
about  an  average  of  15.5  per  cent  sugar  in  the  extraction.  After  deducting  the  sugar 
left  in  the  molasses  and  in  other  waste,  this  would  leave  about  13  per  c^nt— 6,500 
tons  of  pure  granulate<l,  marketable  sugar,  which,  at  $50  a  ton,  would  net  $325,000. 

Factory  B  slices  the  same  amount  of  l)eets,  grown  from  second-class  seed,  which, 
at  a  fair  average,  have  about  1.3  per  cent  less  of  sugar  in  the  extraction.  After  thi^ 
material  has  also  gone  through  the  process  of  refining,  there  will  be  11.7  per  cent— 
5,850  tons — of  marketable  sugar,  which,  at  $50  a  ton,  would  net  $292,500. 

It  will  be  seen  at  a  glance  that,  while  both  factories  use  the  same  amount  of  mate- 
rial and  have  the  same  expenses  for  labor,  fuel,  etc.,  there  is  a  difference  in  the  grues 
receipts  for  manufactured  sugar  amounting  to  $32,500. 

Factory  A  bought  55  tons  of  first-class  seed,  at  $180  per  ton,  $9,900;  Factory  B 
bought  55  tons  of  second-class  seed,  at  $120  per  ton,  $6,600.  It  will  be  seen  that  Fac- 
tory B  wanted  to  buy  "cheap"  and  to  make  money  fast.  It  did,  indeed,  save  $3,300 
at  the  start;  but  Factory  A  began  by  planting  the  very  best  seed  obtainable,  and  came 
out  at  the  end  of  the  season  with  $29,200  cash  ahead  of  its  competitor,  and  was  in 
the  position  of  declaring  a  handsome  dividend. 

Like  HO  many  other  things  in  life,  the  cheapest  beet  seed  is  the  dearest.  It  pays  to 
get  the  very  best,  and  only  the  very  l^est  is  good  enough.  liet  the  good  work  of 
exjwrimenting  in  the  field  of  sugar-beet  culture  continue,  in  order  to  learn  exactly 
what  we  can  do  in  the  face  of  fierce  and  growing  competition;  but  let  American 
growers  determine  not  only  to  try  different  varieties  of  seed,  but  also  to  plant  none 
but  seed  of  high  grade  and  pure  pedigree. 

It  is  evident  that,  if  the  profitable  operation  of  a  sugar  factory  may 
depend  u];K)n  a  difference  of  1  per  cent  in  the  sugar  content  of  the 
beets,  it  is  of  the  utmost  importance  that  the  seed  used  should  be  the 
best  obtainable,  and  that  it  should  also  be  adapted  to  the  soil  and 
climatic  conditions  obtaining  in  the  sugar  belt  of  the  United  States. 

All  sugar  beet  seed  grown  in  France  and  German}^  is  grown  under 
practically  the  same  climatic  conditions.  This  seed  is  received  in 
America  and  sown  in  New  York  and  Michigan,  Coloi'ado  and  Utah, 
California  and  Washington,  States  var^'ing  widely  in  climatic  condi- 
tions.    Yet  there  is  probably  no  other  crop  where  the  profitable  invest- 
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ment  of  niillioiLS  of  dollaivs  is  so  directly  dependent  upon  the  quality 
of  the  seed  used  as  the  sugar  beet. 

The  beet-sugar  industry  is  now  so  well  established  in  the  United 
States  that  it  would  be  poor  policy  to  depend  longer  on  imported  seed, 
there  being  always  a  possibility  that  by  failure  of  the  crop,  or  for 
reaj^ons  political  or  owing  to  trade  disturbances,  the  supply  of  seed 
may  be  cut  off.  Even  if  this  possibility  is  regarded  as  remote,  it  is 
nevertheless  true  that  American  beet-sugar  factories  will  never  attain 
their  maximum  profit  until  there  is  beet  seed  especially  produced  to 
meet  Americtan  conditions  of  soil  and  climate.  Seed  is  now  being 
grown  by  private  enterprise  on  a  commercial  scale  in  ColoiTido,  Utah, 
California,  and  Washington,  and  on  a  smaller  scale  in  Nebraska,  both 
at  Lincoln  and  Grand  Island.  The  seed  produced  in  California,  Colo- 
rado, and  Utah  is  mostly  used  at  or  near  the  place  of  production,  while 
that  produc^Mi  in  the  State  of  Washington  has  been  used  for  two  years 
in  California,  where,  the  grower  says,  it  has  given  such  good  results 
that  he  has  received  orders  for  vastly  larger  quantities  than  he  is  able 
to  produce. 

The  people  of  Colorado  have  been  so  very  well  satisfied  with  their 
success  in  raising  seed  that  they  intend  jto  greatly  increase  their  areas 
this  year,  and  ultimately  to  grow  the  entire  quantity  of  seed  used  in 
growing  beets  for  the  factories  in  that  State. 

IMPOBTED  AND   DOMESTIC   SEED. 

During  the  last  year  experiments  to  determine  the  relative  values  of 
foreign  and  American-grown  seed  have  been  commenced  at  different 
experiment  stations  throughout  the  sugar-beet  belt,  several  varieties 
of  the  best  foreign  seed  obtainable  having  been  planted  in  large  plots 
side  by  side  with  seed  grown  in  Washington,  Utah,  California,  and 
Michigan.  The  sugar  content  and  purity  of  the  beets  grown  from 
each  sample  of  seed  were  determined  twice  a  year  from  samples  of  50 
roots  or  more.  The  yields  were  computed  by  weighing  the  entire 
product  of  each  plot  at  harvest  time. 

The  reports  of  this  work  have  been  most  satisfactory,  and  have 
shown  quite  conclusively  that  seed  raised  in  America  is  not  only  good 
but  of  excellent  quality,  and  even  superior  to  many  of  the  highest 
grades  of  seed  purchased  abroad.  This  is  especially  marked  in  the 
case  of  seed  grown  in  Washington  and  in  Utah. 

BBEEDING  SEED  FBOM  CHEMICALLY  ANALYZED  ROOTS. 

As  far  as  known,  with  the  exception  of  the  work  done  at  Schuyler, 
Nebr,,  by  the  United  States  Department  of  Agriculture,  where,  in 
1893,  5,000  tested  mother  beets  were  planted,  little  or  nothing  had 
been  done  in  the  United  States  toward  i-aising  sugar-beet  seed  from 
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chemically  selected  mothers  until  a  year  or  two  ago,  when  the  Stand- 
ard Cattle  Company,  of  Ames,  Nebr.,  working  in  connection  with 
the  Nebraska  Experiment  Station,  began  raising  seed  from  chemically 
analyzed  roots.  They  do  not,  however,  base  their  experiments  on 
seed  from  individual  roots,  but  group  them  into  classes  according  to 
their  sugar  content — roots  having  a  sugar  content  of  14  to  18  per  cent 
are  put  into  one  class  and  those  having  more  than  18  per  cent  into  a 
second  class.  Five  acres  of  seed  from  chemically  analyzed  roots  were 
grown  at  Grand  Island  last  year,  but  with  rather  unsatisfactory  results. 

The  Department  of  Agriculture  has  taken  up  the  work  of  raising 
seed  from  analyzed  mothers,  and  is  carrying  it  forward  on  an  extensive 
scale  at  the  experiment  stations  in  New  York,  Michigan,  Illinois,  Colo- 
rado, Utah,  and  Washington.  The  best  procurable  seed  from  Europe 
has  been  secured  for  this  purpose.  From  the  beets  grown  from  each 
sample  of  seed  a  large  number  of  roots  have  been  selected  and  analyzed 
and  set  out  as  mothers  for  this  year's  crop  of  seed.  A  careful  record 
showing  the  sugar  content,  purity,  size,  shape,  conformity  to  type, 
and  general  growing  characteristics  of  each  individual  root  and  its 
progeny  is  kept.  As  soon  as  a  sufficient  quantity  of  seed  is  raised  it 
will  be  distributed  throughout  the  different  sections  of  the  United 
States  for  trial  by  sugar-beet  factories  and  individuals  interested  in 
the  work. 

The  Department  will  endeavor  to  further  encourage  the  production 
of  sugar-beet  seed  by  aiding  the  American  growers  in  distributing 
their  seed  as  far  as  possible  to  bring  it  to  the  attention  of  those  inter- 
ested in  sugar  beets,  and  by  assisting  in  breeding  sugar-beet  seed  of 
high  quality  from  individual  mothers  for  the  widely  sepaittted  districts 
of  the  United  States  having  different  climatic  conditions. 

American-grown  seed  is  being  used  almost  exclusively  by  the  Departr 
ment  in  connection  with  its  Congressional  seed  distribution  this  year 
(1903);  and  such  seed  has  also  been  sent  in  lots  of  100  pounds  for  a 
commercial  trial  to  a  large  number  of  factories  throughout  the  United 
States. 


THE  PRINCIPAL  INSECT  ENEMIES  OF  THE  SUGAR  BEET. 


By  F.  H.  Chittenden,  Division  of  Entomology. 


LSTTEB  OF  SUBMITTAIj. 

XJ.  S.  Department  op  Agriculture, 

Division  op  Entomology, 
Washington,  D,  C,  June  5,  1903, 

Sir:  I  submit  herewith  for  publication  as  a  part  of  the  report  on  the  Progress  of 
the  Beet-Sugar  Industry  for  1902  a  somewhat  extended  illustrated  discussion  of  ^^The 
principal  insect  enemies  of  the  sugar  beet,"  prepared  by  F.  H.  Chittenden,  Ento- 
mologist in  charge  of  breeding  experiments  of  this  Division. 

Respectfully,  L.  O.  Howard,  EnUmtologiit. 

Hon.  Jambs  Wilson, 

Secretary  of  Agriculture, 


IITTEODTTCTOEY. 

Although  the  beet-sugar  industry  is  still  in  its  infancy  in  America, 
already  many  insects — 150  species  in  round  numbers** — have  been 
found  to  use  beets  as  food,  and,  while  comparatively  few  occasion 
losses  of  consequence,  with  the  coming  of  years  and  the  increase  of 
cultivation  of  the  sugar  beet,  other  insects  will  acquire  the  habit  of 
feeding  upon  it,  and  more  extensive  injuries  may  be  expected  each 
successive  season. 

If  we  leave  out  such  forms  of  insects  as  blister  beetles,  army  worms 
and  cutworms,  flea-beetles,  leaf-beetles,  and  some  few  others,  we  may 
say  that  beets  at  the  present  time  suffer  comparatively  little  damage 
through  insect  ravages.  The  recent  extension,  however,  of  sugar-beet 
culture  in  this  countiy  has  been  the  means  of  bringing  to  notice, 
through  the  publications  of  the  Department  of  Agriculture  and 
several  of  the  State  experiment  stations,*  a  large  number  of  insects 
not  previously  identified  with  attack  on  that  plant. 

A  veiy  considerable  proportion  of  the  insect  enemies  of  sugar  beet, 
which  are  practically  identical  with  those  which  affect  table  beet  and 

« Forbes  &  Hart,  Bui.  60,  Univ.  111.  Agl.  Expt.  Sta,,  1900,  pp.  397-.532. 

*8ee  Bnmer,  Bui.  23  [old  ser.],  Div.  Ent,  U.  S.  Dept.  Agriculture,  1891,  pp.  11- 

18;  Oflbom  A  Goasard,  Bui.  15,  Iowa  Agl.  Expt.  Sta.,  1891,  pp.  265-272;  also  numer- 

008  shorter  articles. 
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spinach,  subsist  normally  on  wild  plants  of  the  same  botanical  order— 
the  Chenopodiaceee,  or  goosefoot  family,  which  includes  our  (*ommon 
lambsquarters  {CheTwpodium  alium),  spinach,  and  some  related  plants 
that  are  cultivated  for  ornament  and  as  forage  crops.  Of  the  latter 
are  several  forms  of  saltbush  (Atriplex).  Many^  beet  depredators  also 
live  on  plants  belonging  to  an  allied  family — the  Amaranths — which 
contains  many  common  weeds,  including  pigweed,  as  well  as  a  few 
ornamental  forms. 

One  of  the  earliest  instances  of  injury  to  tJie  beet  reported  in 
America  is  that  furnished  by  our  first  economic  entomologist,  Harris,^ 
in  184:1.  In  quite  recent  years,  however,  several  species  have  been  so 
prominent  as  pests  in  fields  of  sugar  beet  that  they  liave  received 
names  indicative  of  their  beet-feeding  habit,  while  a  few  take  their 
common  names  from  spinach.  Among  these  are  the  beet  army  worm,* 
the  beet  webworm,^  the  beet  or  spinach  leaf-miner,**  spinach  flea- 
beetle,*  beet  carrion  beetle,-^ beet  aphis,^  European  beet  tortoise  beetle,* 
and  two  species  of  leaf -beetles.*  Of  the  various  insects  known  to  live 
on  this  plant,  not  more  than  about  one-third,  or  40  or  50  species,  can 
be  classed  as  noticeably  destructive  to  it. 

It  is  difficult  to  decide  at  this  time,  owing  to  the  lack  of  study  given 
the  subject  over  the  entire  country  where  beets  are  raised,  which  forms 
of  insects  are  of  the  highest  importance.  The  different  insects  which 
have  been  mentioned  specifically  are  more  attached  to  beet  and  spinach 
than  to  other  plants,  and  the  greatest  losses,  if  we  take  the  entire 
country  into  consideration,  are  probably  due  to  the  ravages  of  flea- 
l)eetles,  but  they,  as  well  as  cutworms  and  similar  groups,  are  so 
periodical  or,  more  properly  speaking,  irregular  in  their  depredations 
that  an  exact  estimate  of  their  economic  sta.tus  can  not  be  made.  Differ- 
ent species  of  leaf-beetles  and  caterpillars  other  than  cutworms  do 
more  or  less  injury,  and  several  blister  beetles  devour  the  foliage  of 
sugar  and  table  beets  freely ;  most  forms  of  the  last,  however,  usuall)' 
make  their  appearance  so  late  in  the  season  that,  although  defoliation 
may*  be  excessive,  comparatively  little  damage  is  accomplished.  Tiie 
same  is  true  of  some  species  of  grasshoppei's. 

Beets  until  recently  were  comparatively  free  from  subterranean 
insect  enemies,  but  there  are  two  forms  of  common  farm  pests,  white 
grubs  and  wircworms,  that  affect  underground  portions  of  the  plants 
and  occjisionalh^  injure  them;  in  addition  to  these,  some  kinds  of  root- 
lice  and  mealy-bugs  injure  the  roots  by  suction,  rendering  them  small 

«The  s])eeies  inentioiie<l  is  tlie  zebra  cat<?rpillar  {^fafneslra  p'lcta),    Rept.  lus.  Mass. 
Inj.to  Yeg.,  p.  328. 

^  Caradrina  exUjua.  f  Silpha  opaca, 

^  Loj'Oi<t4>ge  stidicalia.  0  Pemphigus  hetiv. 

'^  Pegomija  rmim.  ^  Cumda  iiehulcmi. 

^  Disonycha  xanthoineUam,  ^  Monox'm  puncticoUus  and  M.  (xmspuia* 
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and  soft  or  spongy  when  they  do  not  kill  them  outright.  Some  other 
racking  insects — plant-lice,  plant-bugs,  leaf-hoppers,  and  the  like — 
occasionally  injure  the  plants  by  absorbing  their  vital  juices,  but  with 
some  notable  exceptions  they  are  compai'atively  unimpoi-tant  as  beet 
pests. 

Many  of  the  most  destructive  or  best  known  sugar-beet  pests  have 
received  more  extended  notice  in  recent  publications  of  the  Division  of 
Entomology,  notably  in  Bulletins  19, 23,  29, 33,  and  40,  new  series  (from 
which  the  present  article  has  been  largely  collated),  in  addition  to  other 
publications  which  have  been  cited  in  the  introductory  paragi-aph  and 
others  which  will  be  mentioned  in  connection  with  the  different  species 
as  thev  are  considered. 

In  indicating  methods  of  control  to  be  observed  for  insects  which 
are  not  special  enemies  of  the  sugar  beet,  it  has  been  found  necessary, 
owing  to  our  somewhat  imperfect  acquaintance  with  all  of  the  condi- 
tions which  surround  attac*k,  to  treat  the  subject  in  a  general  manner. 
The  reme<lies  for  different  forms  and  classes  of  insects  are  therefore 
considered  as  they  occur  upon  the  farm.  Where  deemed  advisable, 
however,  an  effort  has  been  made  to  limit  remedial  directions  to  the 
occurrence  of  many  of  these  insects  in  fields  of  sugar  beet.  It  maj^ 
therefore  be  stated  that  as  a  general  rule  remedies  prescribed  for 
insects  as  thase  occur  on  their  favorite  food  plants  also  serve  for  their 
destruction  on  other  crops.  Exception  is  made  of  insects  such  as 
the  southern  corn  root-wonii,  which  is  a  prime  enemy  of  corn,  though 
the  beetles  are  usually  to  be  found  in  beet  fields,  since  the  ela})orat(*. 
treatment  which  is  often  necessary  in  combating  this  pest  on  corn, 
need  not  be  employed  on  beets  and  other  crops  where  its  injuries  are 
comparatively  insignificant. 

LEAF-BEETLES  AlTD  FLEA-BEETLES. 

Sevei-al  leaf-feeding  beetles  of  the  family  Chrysomelidae,  known 
as  leaf-beetles  and  flea-beetles,  are  quite  conspicuous  as  enemies  of 
the  sugar  beet.  Three  of  the  leaf-beetles  are  apparently  peculiar  to 
beets  among  cultivated  plants,  injuring  them  both  in  the  adult  and  the 
lan'al  stage,  while  numerous  flea-beetles,  although  as  a  rule  general 
feeders,  are  even  more  destructive  by  attacking  the  plants  early  in  the 
season,  when  they  are  least  able  to  withstand  injury. 

THE  LAJtGEB  SUGAB-BEET  LEAF-BEETLE. 

{Mo7W.n(i  punclicolUs  Say. ) 

With  the  cultivation  of  the  sugar  beet  in  the  West  there  has  come 
to  prey  upon  it  a  moderate-sized  leaf -beetle,  known  in  parts  of  New 
Mexico  as  the  "French  bug."''     Its  presence  in  beet  fields  was  first 

«See  the  author's  article,  Bui.  IS,  Div.  Ent.,  U.  S.  Dept.  Agr.,  p.  95. 
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notitred  simultHiieoiisly  in  that  Territory  and  in  C-iiloi-ado  in  1.S9S,  when 
it  did  i^rioiiis  injury  to  crops.  The  beetles  are  (fregarious,  rtometimes 
Ofciirring  '"in  dwarnii^  like  blister  bcetlcM."  Their  brownish  graj' e^;s 
are  deposited  in  irre^lar  inaxse.-^,  usually  on  the  under  sides  of  leaves. 
They  hati^^h  in  alxiut  six  days,  and  their  larvm  or  young  conunence 
feeding  at  ont*,  continuing  for  nine  or  ten  days,  when  they  dig  their 
way  into  the  ground,  a  few  days  later  coming  forth  as  beetles.  Al- 
though the  beetles  do  much  injurj-,  the  principal  dani^e  Ls  sometimes 
accomplished  by  the  larvte,  hundreds  >jeing  found  on  a  single  small 
plant,  which  is  either  consumed  or  so  injured  that  it  shrivels  and  dies. 
In  l'M'2  this  insect  did  considerable  injury  to  sugar  beet  iu  Colorada" 
It  feeds  on  several  wild  plants,    blitcs  (D'ni'fin  inni-rimna  and  D. 


FlH,  I.— MorauTa  jmurileoaii:  a.  rtniiil.'  t«-ollf; 
Jt,  flaw  of  mall.':  9,  claw  ul  [vnulc— all  mD 
(nutliur's  tUuHlntlun,  Diiiniuii  nt  Eiitauolntt! 


di'jrri'»m),  Ru.«sian  thistle  {Suhohi  tniiiw).  and  .saltbash  (Atrij>frjr 
art/>-nffi),  is  double- brooded  according  to  Prof.  C.  P.  Gillette,"  and 
occurs  throughout  the  summer. 

This  specie.-*  i.-*  related  to  the  importetl  elm  leaf-lwetle,  but  is  larger 
and  differently  marked.  The  beetle  is  quite  variable,  both  as  regards 
the  luarkings  and  size,  the  length  being  from  one-fourth  to  one-third 
of  an  inch.  It  is  of  oblong  fonii,  narrow  in  front.  The  color  varies 
f  i-om  pale  yellow  to  entirely  black,  while  the  elytra  or  wing-covers  are 
more  or  less  distinctly  striped.  The  surface  of  the  thorax  is  coarsely 
and  irregularly  punctate.  Five  varieties  or  races  are  recognized. 
The  l>cet -feeding  form  is  illustrated  in  figure  1,  a.  The  larva,  shown 
in  the  same  illustration,  i;  /f,  mea.sures  when  full  grown  about  one-third 

"Bnl.  40,  Div.  Eiit.,  |>|>.  111-113. 

l-Tweiily-lourth  R*pt.  Colo.  Agrii;.  tixiit.  yta.,  IIKK,  j.|..  UW-Ul. 


PROGKliSS    OF    BEET-SUGAK   INDUSTRY,   1902. 


161 


of  an  inch  in  Iviigth.  The  geueml  folor  is  nearly  uniforoi  dark  olive 
brown,  the  conspicuous  piliferouB  tulwrcles  being  pale  yellow,  and  the 
head  and  portions  of  the  legs  black.  The  eggs  (i)  are  dull  brownish 
gray,  and  the  surface,  as  seen  through  a  lens,  is  covered  with  sept^^nal 
and  hexagonal  areas. 

A  common  variety  of  this  species,  not  thus  far  noticed,  however,  in 
beet  fields,  is  illustrated  in  figure  2.  It  has  been  observed  in  Nebraska, 
Texas,  and  Florida. 

ReHi^if". — This  and  the  Western  beet  leaf-beetle  aiv  a]»t  to  become 
important  enemies  of  sugar-beet  culture  uuless  reinedial  meanures  are 
instituted.  The  general  methods  for  the  control  of  leaf  and  flea- 
beetlew  (sec  p^e  169)  are  all  applicable,  but  a  few  remarks  should  be 
added  in  regard  to  particular  remedies  for  these  two  species,  Paris 
green,  liondon  purple,  and  paragrene  have  all  been  eniployed  against 
the  larger  species  with  apparently  good  results  when  applied  dry, 
mixed  with  dour,  in  the  sauie  manner  as  for  the 
Colorado  potato  beetle.  Against  the  Western  spe- 
cies a  spray  of  Paris  green  with  whale-oil  soap  has 
been  used  with  success,  the  beneficial  effect  lasting 
about  six  weeks,  the  l>eet  leaves  not  being  injured. 
There  is  no  especial  advantage  in  the  addition  of 
the  soap,  and  the  arsenical  used  alone  or  with  Bor- 
deaux mixture  would  have  answered  still  better. 

Two  interesting  facts  brought  out  in  the  course 
of  Profesaor  Gillette's  observations  on  the  larger 
insect  in  Colorado  are  of  value  as  indicating  methods 
of  control.  It  was  observed  that  the  beetles  accu- 
mulated quite  largely  upon  "motlier"  beets  earlj' 
in  the  spring,  which  suggesfc^  that  if  a  few  beets  bo 
left  in  the  ground  over  winter  they  will  serve  as 
trap  crops  for  the  protection  of  the  younger  plants 
in  spring.  It  was  noticed  also  tliat  the  insect  appeai-ed  to  confine  its 
injuries  to  plants  growing  jn  alkali  ground  or  in  close  praximity  to 
such  soil.  Hence  such  gnumd  is  to  be  avoided  for  the  cultivation  of 
beets. 

THE  WEBTEBN  BEET  LEAF-BEETLE. 


in.  variety— S  If  mea 
naluml  kIec  |au(hor'B 
Itlustralion.     L>[  vision 


{Mon.,x, 


nauiplll'i  I,ec, ) 


Garden  as  well  as  sugar  beet-*  are  injured  by  this  siMicies,  jmrticu- 
larly  along  the  Pacific  coast.  It  first  attracted  attention  in  the  years 
181*0  and  1S91  in  Oregon,  where  it  did  considemble  injury  (F.  L. 
Washburn,  Bui.  H,  Oregon  Agl.  Expt.  Sta. ,  p.  11.).  It  eats  holes 
through  the  leaves,  in  some  instanc-es  leaving  only  a  network  of  the 
original  leaf,  and  this  seriously  interferes  with  the  growth  of  young 
plants,  which  are  sometimes  killed. 
27874—03 11 
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k-rt  hlghl)   nmgallk-a  luriglnal. 


This  beetle  {lig.  3)  is  smaller  than  the  preceding,  measuring  onlj 
about  ooe-Hixth  inch  in  lengtli;  in  pale  yellowish  brown  in  color  and 
moderately  variable,  some  individuals  being  plain,  while  others  are 
marked  with  black  spots  arranged  in  nearly  regular  series. 
It  is  a  Western  species,  but  ranges  as  far  eastward  as  the  Dakotas, 
and  is  found  in  Montana,  Utah,  Colorado, 
Kanaas,  Arizona,  and  the  Facidc   States. 
There  is  no  record  of  injuiT  by  the  larva, 
but  there  is  little  doubt  that  it  also  affccls 
this  plant,  and  in   much  the  same  manner 
as  does  that  of  the  larger  sugar-beet  leaf- 
beetle.     Injury  has  been  noticed  in  Oi-ppon 
toward  the  end  of  August,  continuing  for 
six  or  eight  weeks. 

THE  80VTHEBN  COBN  BOOT- WORM. 

(Dialirolifii  13-}iuncliUa  01.) 
As  this  species  is  present  everywhere  in 
Iwet  fields  the  year  round,  it  is  familiar  to 
most  beet  growers.  The  adult  is  best  known 
in  the  North  as  the  twelvc-spLitted  cucumber  beetle,  from  its  partiality 
for  flowers  of  cucumber  and  related  plants.  In  the  South  the  young  or 
larva  is  called  the  '"  bud  worm"'  from  its  pernicious  habit  of  burrow- 
ing into  and  eating  young  cornstalks  soon  after  the  germinating  jieriod. 

The  beetle  (lig.  4) 
measures  nearly  one- 
fourth  of  an  inch  in 
length,  is  yellowish- 
green  in  color,  and  the 
elytra  or  wing-covers 
are  marked  with  twelve 
black  spots. 

This  l»cetlc  is  practi- 
cally oumivoi-ous,  feed- 
ing upon  almost  any 
form  of  vegetation 
upon  which  it  hap]>ciis 
to  alight.  Although 
very  fond  of  flowers, 
it  is  liable  to  attack 
any  portion  of  a  plant, 
finding  food  on  the 
foliage  and  other  portions  of  most  gai-den  and  many  field  crops,  t-he 
flowers  and  leaves  of  fruit  tiees,  and  the  bloom  of  many  ornamental 
phuits.  The  l»rv;i  develops  on  the  roots  of  gras.ses,  as  well  as  com. 
and  even  on   beans  and  some  other  plants.     The  beetles  have  been 
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acctued  of  beinpf  carriers  of  vanouw  plant  diseases,  and  prolMihly  with 
justice,  since  they  have  h  habit  of  flying  frequently  from  one  plant  to 
another,  feeding  on  each  in  turn.  In  the  leaves  of  Ijeeta  and  other 
vegetables  they  make  many  small,  irregular  holes,  and  are  capable  of 
doing  considerable  damage  when  occurring  al>uiidan  tly  on  young  planb^. 
It  is  not  known  how  many  generations  are  produc(;d  during  the  year, 
bat  ais  the  beetle  is  one  of  our  earliest  as  well  as  latest  species,  it  seems 
probable  that  two  or  perhaps  three  generations  may  be  pi-oduced 
annually,  at  least  in  the  more  southern  States, 

Hemedi'S. — Ordinary  loaf-beetle  remedies  are  applicable  to  this  spe- 
cies in  its  occurrence  on  Ijeets,  On  cucumber  and  other  cucurbits,  how- 
ever, it  is  more  troublesome,  and  must  be  treated  in  about  the  same 
manner  as  the  striped  cucumber  l>eetle  (see  Circular  No.  .^1,  Div.  Ent.V 
On  corn  it  is  still  more  difficult  to  control  the  root-worms,  and  this  sub- 
ject will  \ie  reserved  for  discus- 
sion elsewhcie.  The  results  of 
experiments  with  remedies  are 
j^ven  in  an  article  on  this  species 
by  A.  L,  Quaintunce  (Bui.  2ti, 
a.  8,,  Div.  Ent.,  pp.3W^0), 
THE  COLASPI8  BOOT-WORH 
{QAatpU  l/ruriiien  Fab.) 

This  species  is  Ijcst  known  as 
a  depredator  upon  grape  and 
strawberry,  on  which  the  lar\-(e 
also  subsist,  whence  two  of  itw 
vernacular  names  of  grapevine 
colaspis  and  strawberry  root- 
worm,  but  it  has  frequently  been  noticed  on  sugar  boot  in  Nebraska 
and  Illinois.     It  is  also  often  found  attacking  the  foliage  of  l>eans. 

The  beetle  is  common  and  well  known.  It  is  exceedingly  variable, 
but  typical  specimens  are  vellowish  or  pale  brown,  dull  or  modci-atcly 
shining,  the  elytra  and  legs  are  a  little  pjiler  than  the  other  portions. 
The  form  is  oval,  slightly  oblong,  and  moderately  convex,  the  general 
appearance  being  about  as  represented  at  tigure  5,  c.  The  larva"  is 
a  white  cylindrical  grub,  alxiut  an  eighth  of  an  inch  long,  with  a 
ycllowish-hrown  head.  The  pupa  is  also  white  mid  has  simple, 
incurved  anal  hooks. 

This  beetle  has  been  recorded  as  doing  more  or  less  injury  to 
several  plants  other  than  those  mentioned,  including  potato,  buck- 
wheat, corn,  clover,  beans,  cowpea,  muskmelon,  cotton,  and  some  wild 
plants,  including  tick  trefoil  and  New  Jersey  tea,  and  the  leaves  or 
blossoms  of  apple,  pear,  and  willow.    The  larvii  has  als<»  Irhju  observed 
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feeding  on  the  roots  i>f  timothy  and  other  grasses,  and  Indian  com,  in 
addition  to  elover,  stmwWiTy,  and  grape,  which  would  lead  to  the 
belief  that  the  sjMH-ies  inight  have  l»een  originally  a  grass-feediog  one. 
There  in  little  doiil)t  that  the  insect  is  single-brooded,  and  it  haa 
been  surmi.seil  that  it  hihernat<>s  as  a  partly  grown  lar\'a.  The  heetlee 
which  are  to  bo  found  from  June  to  September  probably  also 
hiliernate. 

THE  BEET  TOKTOISS  BEETLE. 
( Qineitlfi  nelnilimi  Linn. ) 

An  illustration  of  this  species  (fig.  6)  and  a  short  notice  of  it  is  pre- 
sented, for  the  reason  tliat  it  is  one  of  the  few  insects  which  derive 
their  common  names  from  the  beet,  and  l>ecause  it  is  destructive  to  sugar 
Ix'i't  in  Kiin)|»e.  There  is.  moreover,  some  likelihood  of  its  becoming 
a  jK'st  in  our  own  country  if  it  should  ever  be 
able  to  obtain  a  permanent  foothold  here.  It 
is  reported  as  having  Ireen  observed  in  Cali- 
fornia in  1S!I4,  but  as  we  have  heard  little  of 
the  insect  since  that  time  some  doubt  exists  as 
to  its  m'tual  establishment  in  America.  It 
ranges  through  Europe  and  In  Asia  from 
Poi-sia  to  Siberia,  and  it  may  be  that  it  is 
destined  to  I>ecome  <-osinopolit>an.  Therefore 
J)cet  growers  should  be  warned  against  it. 
F^  b-  aw  ■.    i«i  .-.    I"  Europe  this  beetle  feeds  on  Umbsquarters, 

about  4  tiling  tmoimi  ►(»■    Atriplcx,  and  related  plants,  but  when  these 
moi.«>'.'      ""'""  "    ^'""^    plants  become  exhausted  it  devastates  large 
areas  of  sugar  beets.     There  are  said  to  be 
two  generations  of  the  Iwetles  produced  annually,  one  appearing  in 
August,  the  other  in  the  autumn.     The  twjetle  is  about  one-fourth  of 
an  inch  long  and  yellowish  gray  or  jwie  green  in  color. 

R<'.iii<-illfj<. — The  same  remedies  advised  against  other  leaf-beetles 
would  apply  to  the  present  species. 

THE  SFDTACH  EXEA-BEETIJ:. 

[DUuuyrh,  ..■.ii.lhom.hn..,  Dalni.) 

Flea-lwptles  are  among  the  most  important  enemies  of  the  sugar 
beet,  iind  of  growing  imiwrtjince,  as  recent  reports  bear  testimony. 
No  less  than  u  score  of  species  have  Iwen  observed  to  attack  beeb. 
Among  the  most  destructive  of  these  are  the  spinach  fica-beetle,  the 
palc-stripod  tlea-l)eetle,  and  the  black  and  red -headed  flea -beetles,  well- 
known  forms  in  the  Ejist;  Itut  in  some  portions  of  the  West  and  else- 
where others  do  moie  diiniage.  Th(^y  are  most  troublesome  on  very 
young  plants. 

Kejioi-ts  of  !!ijurie,s  by  the  spinach  llea-beetle  to  cultivated  plants 
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aro  rapidly  inci-easing.  although  it  continues  to  live  l>v  pivfcifnce  on 
weeds  iiiul  wild  plants.  The  crops  most  injured  arc  ix'cts,  spinach, 
and  saltbu^h;  and  natural  food  plants  are  eh  it- k  weed  and  lamlMtiuar- 
ters.  The  leaves  of  these  plants  are  riddled  with  holes,  chiefly  the 
work  of  the  lai-v-ie,  but  also  of  the  beetles,  and  giirdoners  complain 
that  spinach  may  be  so  badly  wonn-eatcn  that  it  is  impossible  to  offer 
it  for  sale.  Considei-able  injury  to  beets  was  observed  by  the  writer 
in  1!KM),  and  during  1902  and  1903  the  insect  has  l)een  the  mastcon- 
apieuous  species  on  sugar  l>eet  in  and  near  the  Disti'iet  of  Columbia. 

The  larvae,  as  well  as  beetles,  drop  (julckly  upon  l»eing  disturbed, 
and  as  the  former  are  inconspicuoiis  in  appeanincc,  an<i  the  latter  feij^n 
death,  the  misfTeants  are  apt 
to  elude  recognition,  the 
early  injurj'  produced  Iming 
frequently  as<'rib€'d  to  cut- 
worms and  the  later  damage 
toother  insects.  Frequently 
from  15  to  20  larvffi  live 
on  a  single  leaf.  They  feed 
mostly  on  the  under  surface. 

The  beetle  (fig.  7,  a)  is  shin- 
ing black,  sometimes  with  a 
greenish  or  bluish  luster. 
The  prothorax  and  aNlomen 
are  red  or  reddish  yellow, 
and  the  legs  and  antennae  pale 

yellowish.  It  measures  less  ';"ii™7,^*"j;:i;';,;:;;:;;;;T.ri,7;a"«iriKh;;!A'^«^ 

than   One-fourtll    of    an   inch.  otitn;;  <■,  nUl-sroBii  Urva: 'f.  piiim;  r.  ncwly  hawhcd 

The  buff  or  oran^  eggs  (h,  M)  l"^™^^,"^™^.""'  '.™"|!!''o„'ia,K^T'wrf.sliM',no™ 
arc  deposited  in  masses.  The  I'ninrgefl  (smhor'k  iiiiiKinit!™,  Divisirm  ot  euio- 
mature  larva  (c)  as  it  o(rcurs       '"""^'■ 

on  sugar  beet  is  dull  leaden  gray,  with  darker  head  and  still  darker 
brown  mouth  parts,  but  on  red  and  purple  beets  it  takes  on  the  color 
of  the  plant  attacked.  This  is  a  native  species  and  of  exceptional I3' 
wide  distribution,  its  habitat  extending  from  New  England  Uf  Mon- 
tana, and  from  British  America  to  Florida  and  Texas.  It  is  one  of  our 
earliest  spring  visitors,  appearing  in  the  fii-st  warm  days  of  ilarch  in 
the  Atlantic  States,  and  continuing  abroad  some  years  through  Novem- 
ber. Two  genei-ations  occur  in  the  Di.strict  of  Columbia,  the  iir.st 
usually  produced  on  chickweed,  and  later  ones  on  beets,  s])ina('h,  and 
other  plantii.  It  is  a  prolitic  insect,  as  many  as  isn  eggs  htiving  Ih'CU 
observed  to  be  deposited  by  a  single  female." 

'A  moTv  L-omplete  account  ni  thia  Hea-l>eetle  is  j^iven  in  Hiil.  I!),  n.  s.,  |ip.  Sfr-HTi. 
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THE  FAIiE-STKIFED  FIiEA-BEETI>E . 
{N'lulf.iin  Idandii  McIh.  ) 

This  Mpocips,  11  beet  fpcdor  of  long  Ktanding,  has  in  recent  years 
como  to  tlio  front  as  an  important  enemy  to  yugar  be«ts,  and  tiWe 
lipetfi  am  uImo  affected.  In  ISflO  and  1900  imich  injury  was  done  to 
Rugar-lieet  fipltlM  in  Mii-liigiin,  some  having  been  practically  destroyed 
while  the  plants  wore  tiuite  young.  During  1900  much  injurj-  was 
done  in  Colorado,  the  Ix'otleH  appearing  in  awarms  of  millions  and 
practically  killing  plant.s  of  two  or  three  weeks' growth.  Older  plants 
were  considerably  checked  in  development,  but  not  destroyed.  The 
next  year  Imets  were  injured  in  South  Caix)1ina  and  Indiana. 

This  is  one  of  our  connnonest,  most  nearly  omnivorous,  and  most 


de.structive  flea-I)eetle> 


It 


t  fnim  dbiin— .mJ  k[\  ttnn->  iii 
mil   (^Innctil  (nulh<ir'<  ll1iMmIi« 


a)>out  an  eighth  of  an  inch, 
is  cream -colored,  with  nearly 
black  abdomen  and  eyes,  and 
sti-iped  wing  covers  (fig.  8,  i). 
The  larva  is  white  and  slender, 
with  light  brownish -yellow 
head.  ItisanAmericanspecies 
and  of  rather  wide  distribution, 
from  New  Jersey  and  Pennsyl- 
vania Nouthward  to  Georgia, 
iind  westwai"<i  to  California. 

The  pale-striped  flea-l>eetle, 
though  a  geneml  feeder,  is 
partii'ularly  fond  of  the  foli^e 
DMriini  of  Iwet.s  and  Iteans.  Potatoes 
and  corn  it  also  injuivs  very 
much,  white  con.'^idcnible  damage  to  melons  and  other  cucurbits,  tur- 
nips' and  other  crucifeis,  tomatoes,  peas,  carrots,  and  e^plant  has 
been  obsei-ved.  Tlie  beetli's  also  attack  -strawberry,  clover,  cotton, 
oats,  and  peanntw.  and  injure  the  leaves  of  jwar,  a.s  also  iiear  graft**, 
by  eating  out  the  terminals,  thus  stunting  the  growth  of  the  trees. 
They  sometimes  do  severe  injury  in  three  or  four  days. 

The  species  hibernates  as  a  beetle,  and  appeal's  above  ground  in  the 
vicinity  of  the  District  of  Columbia  early  in  June;  egg  laying  evi- 
dently continues  through  that  month  and  to  the  middle  of  Jul}',  if 
not  two  or  three  weeks  later;  injui'y  is  usually  due  to  the  beetles  upon 
their  first  appeanince;  and  almost  any  valualde  crop  may  he  injured, 
either  in  the  absence  or  presence  of  the  wild  fo<id  plant-s. 

The  larvie  live  Ih'Iow  ground,  and  have  !>een  observed  by  the  writer 
and  otbei-s  feeding  on  the  roots  of  corn,  lamhstjuarters,  and  James- 
town weed.  They  probably  live  also  on  pigweed  (Ambrosia),  cockle- 
bur  (Xanthium),  and  other  weeds,  as  the  beetles  are  commonly  found 
on  these  plants. 
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THE  BANIJEI)  FLEA-BEETLE. 

{.S,,rt,;m  linil'il.,  fty.) 

Thi'  banded  fien-ljeolk'  ulso  fruqiieiilty  iittacks  hocts,  linans,  and 
othpv  vegetal)I«',s,  particiiliiriy  in  thp  Wost  and  Southwest.  It  has  sinii- 
lar  hahits  to  the  pi-ocoiiing  sj)ccips  and  siniihir  stnuturo;  it  wbm,  in 
fact,  until  (jiiitr  reco.ntly  vorv  {renorally  eonfust-d 
nith  the  jKile-Htriped  form,  anti  many  references 
t<i  injuries  by  this  spceies  are  i-eally  dne  to  the 
latter.  Like  tlie  latter  it  varies  i'on.sidenil)ly  as 
rej.'ards  eolor  and  iiunctation.  It  is  polished  tilack, 
witb  white  stripes.  A  c<»nunon  dark  form  of  the 
beetle  is  shown  in  lipuve  IK" 

THK  Jt.im-Tm!  A  TtTi!Tt  PLEA -BEETLE. 

{.<i,l>^nin /r-mft/if  Vk.\>.) 

This  speoies  (tiff.  Ki)  resembles  in  its  hahit^  the 

two  flea-Ix'eties  that  have   just   i)een   mentioned. 

Its  color  i.s  shining  black  throughout  except  the       vi-.ii>n..tEi.u.nioinKy). 

major  portion  of  the  head,  which  is  n-d.     It  has  liecn  known  as  an 

enemy  of  bi-ets  since  ISiH.     It  also  attjicks  potjito  and  l)eans,  but  is 

not  iTHtricted  t()  vegctai)le  ci-o^js,  l>eing  quite,  fond  of  the  foliage  of 

fniitj*,   including  gnii>o,   gooseix'rry.   jvear,   and 

\,  jT  others.     It  inhabits  practically  the  ontiro  ai-able 

region   east  of   tho  Kocky  Mountains,  including 

southern  Caniula  and    tlie  Southern    States  {Rul. 

33.  n.  s.,  Div.  Ent.pp.  111-113). 

THE  aKAHTWEEB  FLEA-BEETLE. 

[Sy>l,;m  hwhi»un«  Vi.T^X-) 

From  the  red-headed  floa-lx'etle  this  differs  in 

l>eiiig  uniformly  shining  lilaek.     Otherwise   the 

two  species  are  very  Himitar.     Taken  all  in  all.  it 

i.iimimiicm,  mvin'iii  rf    j^  perhaps  the  most  abundant  of  the  floa-l)oetles 

which  have  l>ccn  mentioned,  but,  altliough  it  shows 

a  fnndnejw  for  a  numl)er  of  ci"op  plants,  including  sugar  beet,  potato. 

Srnipe.   beans,  and  sweet  corn,  it  is  nnwh  more  confined  to  weeds 

(L.  c.,pp.  113-lU). 

The  laiTal  habits  of  the  tiiroe  species  last  mentioned  Innc  not  been 
po-sitively  ascertained.  Imt  there  is  little  doubt  that  they  wilt  Iw  found 
to  be  nmch  the  same  as  those  of  the  palc-striix'd  flea-beetle,  since  the 
beetles  of  all  of  them  occur  in  greatest  numbers  on  tlic  same  s]x'cieM 
of  wei'ds,  and,  even  when  occurring  in  inodenite  abundance,  seem  to 
whow  little  profeivnce. 

"Thic  mkI  the  jirececling  ^'^K■■■il■s  iin-  d wiisui'd  in  Ilul.  2:!,  ii.  h.,  Div.  Kill.,  p.  i;:t. 
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THS  WESTERN  CABBAGE  FLEA-BEETLE. 
[Phi/llofnl'i  pifiUii  n.irti.)  " 
In  .some  (if  the  Western  State's  not  inhabited  to  any  extent  by  any  of 
the  preceding  species  there  is  ii  small  dark-colored  flea-beetio  uniformly 
deep  polished  olive  green,  with  the  surface  irregularly  punctate 
(fig.  11)  which,  as  its  English  name  indicates,  affects  more  partie- 
ukrly  cablnigo  and  related  crops.  During  ISHIl  it  was  observed  doing 
considorablo.  damago  to  sugar  beet  in  portions  of  Colonwlo.  It  prefers 
the  younger  plants,  and  as  instance  of  its  destructiveness  one  grower 
reported  that  he  had  not  raised  a  turnip  for  seven  years  on  account  of 
ite  ravages.  Between  111  and  20  acres  of  corn  were  reported  destroyed 
on  one  faim  in  twenty-four  hours,  the  beetles  sometimes  coming  in 
swarms  like  black  clouds  and  covering  the  plants.  This  flea-beetle 
ranges  from  the  Dakotas  to  Mexico,  and  wejutward 
to  southern  California,  lieing  found  in  numbers  at 
high  elevations  in  the  Kocky  Mountain  i-egion. 


The   arsenieals,  especially  Paris  green,  are  the 

most  useful  remedies  for  leaf-feeding  beetles,  and 

since  Bordeaux  mixture  is  extremely  distasteful  to 

flea- beetles,  this,  if  mixed  with  the  insecticide  and 

applied  as  a  spray,  is  more  effective  than  when  the 

Flo.  i\.—ph>jn.AntH  ,,»■    ai-senical  is  used  dry.     Against  some  species,  how- 

.i/fti-miich  ininrKi>.i     evef,  Paris  green  mixed  with  20  parts  of  flour  and 

irf Kntonnnr«>).  dusted  on  infested  planttt  has  been  found  satisfac- 

torj',  while  keroseneemulsion  and  even  strong  soap 

washes  have  been  found  useful  in  combatting  others.     When  the  plants 

are  quite  young  the  spray  (»n  not  be  .so  well  used  as  after  they  have 

attained  larger  gi-owth,  but  the  dry  mixture  can  then  be  applied  with 

best  results.     liordeaux  mixture  used  alone  is  valuable  as  a  deterrent 

Clean  culture  is  also  of  the  greatest  value.     It  consists  in  keeping 

down  weeds  wliich  sei've  as  food  for  the  beetles  and  as  breeding  places 

for  their  larvjc.     Against  the  spinach  flea-beetle  we  have  to  destroy 

the  chickweod  and   lambsquarters  of  the  vicinity  and  U>  avoid  the 

planting  of  liects  and  spinach  in  ground  which  has  become  overgrown 

with  these  plants.     For  the  jmle-striped  flea-beetle,  lambsquarters, 

cocklebui',  and  pigweed  should  ho  destroyed,  while  for  insects  like  the 

smartweed  flea-l>cetle  practically  ail  weeds  in  the  vicinity  must  he  pulled 

up  and  destroyed,  as  this  inse<':t  feeds  on  nearly  all  forms  of  useless 

vegetation.     The  time  for  performing  this  work  varies  according  to 

"III  early  piiblii-atioiw,  (or  cxiiniple,  in  the  Re|xirt  of  this  Department  for  1884,  p. 
3I)H,  tills  inatct  kss  incntionc-*l  iix  I'lii/ll'ilrela  albioniai  owing  to  the  fact  that  the  two 
BjHiciH^  imd  not  >M;en  ije|>arateil,  nllriviiicii  JDeing  the  older  name. 
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the  species  «)n<*erned,  and  with  Iwality  and  season.  In  ["general  terms, 
it  mav  lie  said  that  the  best  time  is  after  the  beetles  have  laid  their 
eggs  and  before  the  young  or  Ian- w  have  attained  full  development. 
For  most  species  this  would  be  about  three  weeks  after  the  first  appear- 
ance of  the  beetles  in  numbers.  A  spraying  of  the  upper  surface  is 
sufficient  for  most  flea-beetles,  l>ut  for  the  spinach  flea-beetle  it  is  neces- 
sary to  apply  a  spray  to  both  the  under  and  upper  surfaces  in  order  to 
reach  the  larvai  which  feed  in  exposure  on  the  lower  surfaces  of  plants. 

THE  BEET  AND  SPIITAGH  GAEBIOIT  BEETLES. 

Among  insects  particularly  attached  to  beet  and  spinach  are  two, 
known  respectively  as  the  beet  and  the  spinach  carrion  beetles.  They 
are  nearly  unique  among  carrion  lieetles  (Silphida?) '  which  subsist 
chiefly  on  decomposing  animal  matter,  this  }x»ing  the  normal  habit 
of  the  family.  The  two  species  in  question  are  also  found  under 
carcasses  and  in  garbage.  From  their  dual  habit  of  living  both  on 
carrion  and  on  beets  and  spinach  they  derive  their  English  names. 

THE  BEET  CABBION  BEETLE. 

(Silpfia  ajMicfi  Linn.) 

This  species  is  mentioned  in  the  preface  as  particularly  attached  to 
the  beet.  In  some  part^  of  Europe  it  is  a  vepy  serious  pest,  more  par- 
ticularly in  Germany,  France,  Austria,  and  England,  although  it  is 
rather  generally  distributed  on  that  continent,  occurring  in  Siberia. 
In  Germany  it  has  been  described  as  ''by  all  odds  the  most  trouble- 
some pest"  with  which  beet  growers  have  to  deal.  The  species  was 
identified  in  1880  from  specimens  collected  in  California  and  "  Hud- 
son Bay,'"  and  it  seems  probable  that  it  was  introduced  on  the  Pacific 
coast,  and  has  recentlv  made  its  wav  to  Nebraska,  where  it  was 
found  attacking  beet  in  1891."  There  is  some  danger  that  at  some 
future  time  it  may  become  a  more  serious  pest,  such  as  it  now  is  in  its 
native  home. 

^rhe  beetle  is  black  and  of  similar  appearance  to  our  common  car- 
rion beetles.  The  body  is  elongate,  or  oblong-oval,  with  the  sides 
comparatively  parallel.  It  is  much  flattened,  and  the  elytra  at  the  sides 
are  thin  and  slightly  reflexed  or  turned  up.  There  is  also  a  small  prom- 
inence near  the  end  of  each,  the  middle  costa  or  ridge  of  the  elytron 
extends  nearlj'^  to  the  posterior  margin,  and  the  tip  of  the  abdomen  is 
dull  red.     The  length  is  about  three-fourths  of  an  inch. 

The  larvae  are  shining  black,  and  of  similar  appeai-ance  to  our  com- 
mon sowbugs  (Oniscus),  creatures  commonly  found  in  fence  corners 
and  in  cellars,  and  they,  with  their  parents  and  others  of  their  kind, 

oBruner,  Bui.  30  (old  series),  Div.  Entomology,  p.  40. 
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occur  under  caicnsNi'M  of  wniiill  nnimalF:,  such  ns  mbbit-j  mid  Ini-dn.  nnd 
ill  ^rliajfo. 

The,  cf^fp*  iiif  probiihly  hiid  u^^imily  hi  decomposinj^  material,  hut  it 
hay  not  been  aHcertained  where  they  are  deposited  in  Vteet  fields. 

The  larva'  arc  nocturnal,  feeding  chicflv  in  the  evening  and  oarly 
morning,  and  concealing  themselves  during  the  heat  of  the  day  about 
tile  roots  of  the  pkntM  affected.  They  first  attnck  the  parenchyma 
or  outer  surface  of  a.  leaf,  leiiving  the  skelet<m  more  or  less  intact; 
but  when  in  nunilwrM  they  eousunie  entire  leaves,  sometimes  enting 
them  down  to  the  ground.  Aft^'rwards  they  attack  the  roots  Whei-e 
the  leaves  are  not  severely  oaten  the  plants  reco\or,  but  if  the  foliage 
is  destroyed  the  plants  usually  die.  The  specicH  is  prolwibly  .single- 
brooded.  As  soon  !is  the  liirva*  become  full  fed  injuiy  ceases  and  the 
plants,  if  not  too  serioiisly  damage*!,  begin  to  take  on  new  growth. 
Larvie  descend  into  the  .soil  to  a  depth  of  three  or  four  inches  and 
there  change  to  pupie  and  afterwards  to 
l)eetles,  in  which  stage  they  pass  the 
winter  undisturbed  and  five  from  nat- 
ural enemies  until  the  following  spring, 
when  they  reappear. 


THE  SPINACH  CABBIOlf  BEETLE. 

(Sll/^,,,  hiliilMTo^i  \*\:) 

This  sjwcies  i-escmbles  the  pivced- 
ing,  lK)th  in  appearance  and  habits,  hut 
differs  in  some  iinpoi'tant  particulars. 
Piu.  w.— wjjiii  (.(Yr.ii.F-..-i.- ri.iiiiir-iiiii.h  being  a  native  sjH'cies  and  restricted, 
oiiiar)p-<i  (orteiiiHi.  DivWori  r>f  Kni.n  „,>  f,,,.  „^  injufious  occurrcuces  aro  eon- 
cemed,  to  the  Northwest Territoriesand 
neighboring  portions  of  Hritish  America.  It  occurs,  however,  also 
in  northern  Kansas,  from  which  State  it  was  originally  deseril>ed  in 
1859,  and  in  Wyoming  and  Montana.  Unlike  the  preceding  siiecies. 
it  atta<^ks  other  \egctation  than  beets,  although  it  seems  piobable  that 
it  fed  originally  on  plants  of  that  family,  such  as  Ianibs<|uartcrs  and 
another  weed  native  to  the  Northwest  (JAwiA^)**  uuiUiJllmin).  Other 
food  plants  are  s(iuiisli  and  pumpkin.  The  insect  seems  capable  of 
being  quite  destructive  to  all  of  these  crops.  Some  vines  of  the 
pumpkin  have  l)een  entirely  destroyed,  lu  Alberta  the  larva'  have 
lieen  reiiorte<l  as  swarming  in  gardens  in  the  spring,  devouring  leaves 
of  spinadi  anil  I)eet. 

The  spimu-h  carrion  Ix'ctle  (fig.  1'2)  is  nuieh  broader  than  the  lieet 
carrion  beetle,  lieing  more  nearly  oval,  whereas  the  latter  is  elongate 
oval.  It  measures  nearly  half  an  inch  and  is  of  the  same  black  (-olor. 
The  hirva  is  jiolishcd  black  and  diM's  not  appear  to  have  l)een  differ- 
entiated from  that  of  the  preceding. 
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In  its  life  histor}'  it  doubtless  closely  resembles  the  European 
importation  in  feeding  on  both  carrion  and  vegetation.  Whether  or 
not  the  beetles  also  injure  plants  does  not  appear  to  be  known. 
Attack  by  the  larva  begins  in  the  latter  part  of  May,  extending 
through  June,  and  probably  into  July  in  the  more  southern  and 
warmer  range  of  the  species.'' 

REMEDIES. 

The  remedies  in  use  against  the  Colorado  potato  beetle  are  appli- 
cable to  the.se  carrion  beetles.  Paris  green,  applied  either  dry  or  in 
spra}',  as  directed  for  leaf  beetles,  and  clean  culture  are  about  all  that 
are  necessary,  but  it  is  also  advised  in  the  treatment  of  the  native 
species  that  the  weed  Monolepis  be  sown  in  the  vicinity  of  spinach, 
beets,  and  gourd  crops  subject  to  attack,  to  serve  as  a  lure  to  draw 
the  insects  from  the  crops.  On  the  trap  plants  they  can  be  more  easily 
destroved,  and  ])v  various  means. 

BLISTEE  BEETLES. 

Blister  beetles  are  among  the  most  conspicuous  of  all  enemies  of  the 
sugar  beet,  no  less  than  a  dozen  species  having  been  observed  doing 
more  or  less  injury-  to  this  crop.  One  or  more  species  are  generally 
found  in  beet  fields,  and,  in  fact,  the  arable  regions  of  the  United 
States  are  prolmbly  never  free  from  them.  In  the  East  four  or  five 
species  are  common,  and  in  the  Southwest  there  are  a  few  more 
extremel}'  destructive  species.  Most  blister  beetles  are  better  known 
as  potato  pests,  but  next  after  potatoes  beets  appear  to  be  the  favorite 
food  of  many  of  them.  After  this  they  attack  other  vegetable  crops, 
some  favoring  l)eans,  peas,  and  other  legumes,  while  almost  any  of 
them  will  attack  whatever  comes  next  in  their  line  of  march.  They 
are  gregarious,  congregating  in  great  numbers,  and  some  have  the 
truly  migi'atory  habit,  feeding  voraciously,  running  with  great  rapid- 
ity, and  flying  from  time  to  time.  Thus  it  happens  that  they  fre- 
quently descend  in  such  numl)ers  on  a  field  that  an  entire  crop  is  ruined 
beyond  recovery  in  a  few  days,  when  the  insects  disappear  and  are 
perhaps  seen  no  more  until  the  following  year.  After  the  departure 
of  one  species  of  blister  beetle  another  frequently  follows,  to  be 
replaced  by  a  third,  and  so  on. 

Some  species,  though  apparently  ver}^  destructive,  appear  so  late  in 
the  season  that,  although  beet  plants  are  sometimes  nearly  defoliated, 
a  fair  crop  may  be  gathered  in  spite  of  the  loss  of  the  leaves,  a  new 
•growth  of  which  is  sometimes  put  forth.  The  roots,  morever,  are  not 
touched. 

"General  accounts  of  this  insect  have  been  published  by  Dr.  JanioH  Fletcher. 
(ReptEnt.  Can.  Exp.  Farms  for  1S93  [1894],  pp.  20,  21;' for  1897  [1898],  page 
198,  etc.) 
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In  their  life  history  Itlist^r  l»eetles  differ  groatly  from  other  Cole- 
optpra  in  that  thcv  luidorgo  a  moro  (;nnkplicat«d  series  of  metaraor- 
phoset)  which  will  be  explained  and  illiistratt-d  in  the  aecoiint  of  the 
striped  blister  beetle  which  follows. 

Blister  beetles  are  not  an  unmixed  evil,  since  they  do  some  ^ood  in 
their  lai-val  stage  to  compensate  in  a  meiiriure  for  the  harm  the  Iteetles 
occasion  to  our  crops,  for  the  habit  of  the  larv'tB  of  destroying  grass- 
hopper eggs  renders  them  of  material  aid  in  keeping  these  pernii^ous 
insects  in  check.  This  is  especially  true  in  the  Western  States,  where 
both  iiiister  lieetles  and  gras.shoppe.rs  iil>ound.  But  the  benefits  derived 
are  really  more  than  counterbalanced  by  the  losses  occasioned  in  fields 
and  gardens;  hence,  insecticides  nnd  other  measures  should  be 
employed  to  destroy  the  l)e^tles  when  they  occur  in  harmful  numbers. 

As  blister  l>eetlcsare  to  be  fouud  in  practically  all  fields  of  sugar 
beet,  and  arc  among  the  most  prominent  enemies  of  this  plant,  it  is 
purposed  to  consider  se\'enil  of  the  most  abundant  Hi)ecie9. 

TTTTg  STRIPED  BLISTER  BEETLE. 

{KpimiiUi  ntt>U>i  Fab.) 

Before  the  advent  of  the  Colorado  potato  l>eetle  in  the  East  this  was 
our  most  destructive  potat<i  insect,  and  proliably  bi'cause   it  is  also 


striped  is  of  ten  called  the  "old-fashioned  potato  bug."  It  is  abundant 
and  well  known  east  of  the  Itocky  Mountains,  of  common  occurrence 
on  sugar  and  tiilile  t>ects,  and  as  it^  life  historj'  is  typical  of  injuriou;^ 
forms  of  this  group  it  may  pi^opcrly  i-eceive  tirst attention.  The  ((eetle 
can  Ije  ea.sily  identified  by  means  of  the  illastration  (iig.  13,  «).  It  is 
alK>ut  half  an  inch  long,  and  there  are  two  black  stripes  on  each  wing- 
cover,  alternating  with  yellow. 

The  eggs  are  hiid  in  sinatl  masses  (A)  on  plants  or  upon  the  ground. 
From  each  hatches  a  small  long-legged  larva,  called  a"triungulin"  (c), 
which  runs  actively  alxjut  in  search  of  a  gnisshopix'V  egg  pod,  which 


PBOGRE88   OF    BKET-SUGAR   INDU8TE1',   J902. 


178 


it  enters  and  devours  the  contents.  After  a  time  it  i;afit.s  its  skin  and 
assumes  what  \a  teiuied  the  "  earaboid"  or  second  larval  stage  (rf,  e); 
and  with  another  molt  it  resemhies  a  white  grub,  the  "sc»rabteoid" 
larval  stage  {_f).  When  a  larva  has  finished  its  quota  of  lociistj*'  eggs 
it  undergoes  a  fourth  molt  and  forms  within  its  own  skin  what  is 
known  as  the  eoarctate  larval  stat;e  {</),  and  in  this  oondition  usually 
passes  the  winter.  In  the  spring  another  larval  molt  takes  place,  and 
with  the  last  shedding  of  its  skin  the  inset-t  enters  upon  the  true  pupal 
stage,  and  in  due  time  transforms  to  a  beetle."  The  pupa  of  a  related 
species  is  illustrated  in  figure  16. 

This  species  also  does  injury  to  heans,  pea.s,  tomato,  tnrnip,  radish, 
melons,  com,  clover,  and  alfalfa.  It  was  the  cause  of  a  serious  out- 
break in  Michigan  in  the  latter  part  of  June  and  the  first  part  of  July, 
1900.  Corn  plants  about  six  inches  high  and  clover  suffered  severely, 
the  reason  I>eing  that  the  potatoes  grown  there,  being  all  late  varieties, 
had  not  come  up,  and  more  palntable  food  was  not  available. 

The  writer  has  seen  hordes  of  this  species  traveling  in  much  the 
same  manner  as  arinj'  worms,  and  feeding  with  sueh  voracity  that 
scarcely  a  beetle  flew  when  plants  on  which  they  were  congregated 
were  approached.  When  a  "flock"  -starts  to  feed  on  one  form  of 
food  plant  it  continues  on  this  until  all  plants 
in  sight  have  been  devoured,  when  the  beetles 
have  recourse  to  other  plants  that  are  palatable 
to  them.  This  trait  has  also  been  ubser^'ed  in 
other  species,  especially  in  the  margined  blister 
beetle. 


THE  THBEE-LINED  BUSTEB  BEETLE. 

( Epicanin  lenuiiiuyilit  Fab. ) 
This  lilister  Ijeetle  very  closely  resembles  the 
preceding;  in  fact,  the  two  are  frequently  con- 
founded, and  injuries  inflicted  by  one  species 
are  apt   to  be  attributed   to   the  other.     The 

form  under  considei-ation  (tig.  14)  is  a  little  iniftrKed  (oriKiim],  i)ivwon 
more  slender  than  the  striped  blister  beetle,  »' Enuimoiogj). 
has  three  stripes  on  each  wing-cover  instead  of  two,  and  is  a  little 
longer.  It  is  very  abundant  southward,  and,  although  perhaps  pri- 
marily a  jx>tate  pest  like  most  of  our  noxious  blister  Itcetles.  is  also 
extremely  fond  of  beets.  During  different  years  we  have  received 
complaints  of  this  species  and  of  extensive  damage  in  Florida,  South 
Carolina,  and  Texas  to  cabbage,  potato,  s<{uash,  and  to  beet  tops, 
as  also  to  alfalfa.  In  the  vicinity  of  Horton,  Tex.,  in  1896,  the 
last-mentioned  crop  was  said  to  be  a  failui-e,  owing  to  the  depreda- 


"  I^rtkvlaTK  in  r^anl  lo  them  jieonliar  traiia Corn lati mis  ar 
C.  V.  Biley,  Am-  Nat.  Vol.  XII,  p.  2«6;  Vol.  XVII,  p,  790. 
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Fio.  16.— A>icaiilomuiviiuUci- 
unlaifCL'd  (arlgiiial.  DivMoi 
oIEntomologr). 


lo,  16.— ^/rf-nula  Mar^H- 
No/ii ;  piipA— cnlu^ci) 
loriglnal,  DIvMon  oS 
Enlomology). 


tionw  of  this  blister  Ireetlc.  During  190:;  we  n»ceived  reports  of 
injuries  by  it  in  Florida  to  toinato,  potato,  sweet  potato,  eggplant, 
turnip,  eal)bi^c,  cowpca,  anil  beet,  beet  tops 
l>cing  preferred  to  all  other  vegetablea, 

THE  HASanrEB  BLISTEB.  BEETLE. 

{Epiniutii  iiKirgiaald  Fab.) 
One  of  the  commonest  Kawtern  spotuos  is  the 

margined  blister  beetle  (tigs.  15  and  Hi).     In 

(be  writer's  experienw  it 

appears  to  be  more  partial 

to  beets  than  to  any  other 

uscfulplant.     Kntire  plant- 
ings are  often  seen  almost 

completely    defoliated.     In 

a  climate  like  that  of  the 
District  of  Columbia,  it  oceiii-s  so  late  that  no  ma- 
terial harm  is  done,  the  roots  having  made  nearly 
coDipletc  growth  when  the  insect  appears  in  its 
greatest  abundance,  in  late  July  and  in  August. 
It  is  known  as  an  important  enemy  of  beans,  potato'  and  tomato,  and 
attacks  a.stei',  clematis,  and  other  ornamental  plants. 

THE  OBAT  RT.THTTt-B.  BEETLE. 
^^V^v'O'  (Ejnciitila  ciwre-i  ForsL) 

V^^^/  This  species  (fig.  17)  is  of  the  same  form  ;ind 

'^  '^~  general  structui-e  as  the  precodinff,  but  i^  of  a 

uniform  gray  color,  lacking 
the  sutural  and  lateral  mar- 
gins which  give  the  name 
to    the     mai^ined     blister 
beetle.     The  habits  of  the 
two  species  arc  practically 
Fiu  i7-f.ri'u«(.i  fimmr-     'rtentlcal;  in  fact,  the  latter 
ubuut  twk'c  imiuiBi  bin;     Is  believed   bv  some  to  l)e 
(ortginfl!  Bui,io.i  of  Eu-    only  ,i  variety  of   the  mar- 
gmcd  species. 
THE  SPOTTED  BLISTEB  BEETLE. 

The  soutliwestern  portion  of  the  United  States 
is  the  home  of  many  species  of  blister  l>eetles  not 
found  in  the  North  and  l-jist.  Among  the  most  abundant  of  these  is 
the  sjwtted  blister  l)cetle  (Jig.  IX).  Its  hody  is  covered  with  tine  gray 
hairs,  with  small  TOunde<l  aretw  on  the  elytra,  through  which  the 


Fio.  is.— Epimula  war"- 
lila—ncArlj  Ihm  llnin 
II  Hi  tin]  Klze  (orKrIiwl. 
P I  vMon  of  EnunDoldgy )- 
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natuml  liliick  of  the  body  shows,  giving  it  the  appcamrice  of  a  gray 
insect  firifly  dotted  with  black.  It  is  more  or  less  abundant  from 
Texas  and  New  Mesico  northward  to  South  Uiikota,  and  in  California 
and  Oregon.  It  has  ,I>eon  known  as  a  beet  pest  since  1X75."  and  was 
reported  very  generally  upon  sugar  beet, 
potato,  and  clover  in  South  Dakota  in  ISHT.* 
In  August,  IflO^,  Mr.  J.  L.  Vi'ebb  observed 
numbers  eating  leaves  of  l>eet  at  Elnioro, 
S.  Dak. 

THE  BLACK  BLISTEB  BEETI.E. 
{EjnnniUi  jKiinin/hnnira  Do  (i. ) 
The  black  blister  beetle  (tig.  lit)  is  a  familiar 
object  to  nearly  everyone  from  its  occurriMicc 
on  goldon-rod,  aster,  and  related  wild  plants, 
while  the  farmer  is  quite  too  well  actjuainted 
with  it  as  an  unwelcome  visitor  to  his  potato 
patch  and  to  various  other  vegetjibl&s.     Flo- 
rists know  it  under  the  name  of  "a.ster  bug," 
from  the  severe  injuries  which  it  does  to  asters  and  which  they  are 
unable  entirely  to  prevent.     It  is  uniformly  black,  without  polish,  and 
its  length  varies  from  a  little  more  than  a  (juarter  to  half  an  inch.     It 
is  well  dis*ril)uted  in  the  region  east  of  the 
Rocky  Mountains,   and   does   most    injury 
hetween  the  Atlantic  States  and  Texas.     Its 
time  of  appearance  is  more  or  less  coinci- 
dent with  the  blossoming  of  the  golden-rod, 
from  June  to  October  according  to  locality, 
and  as  a  rule  it  appears  later  than  other 
si)ocicN.     It  is  one  of  the  worst  insect  ene- 
mies of  potato,  beet,  and  a.ster,  and  is  also 
destructive  to  airnits,  Iwans,  cabliiyje,  com, 
mustard,  clematis,  zinnia,  and  other  flower- 
ing plants. 

mili^  bcfilu  at  ri([hi.  iwi™  nHi-  THB  ASH-OBAT  BLI8TEB  BEETI^. 

ur»!  slie;  mule  iinH!iiii«  nl  Icll, 

Kieatljr  (■iilBntf'Uu'iilior'"  I'!"*-  (.l/..iTo'««i>  ""/(vAjr  Kljy. ) 

Imthin.rHvlKloiioIEiilomology). 

This  is  one  of  our  commonest  r^astern 
'jMhies  (tig,  20),  and  although  most  destructive  to  beans,  pca«,  and 
other  leguminous  plants,  is  also  a  serious  enemy  of  beets,  potato, 
and  tomato,  and  attacks  besides  sweet  potato  and  sotne  flowering 
plants.^ 

" Piickanl.  V.HA ieol.  Siirv.  for  IST.i,  [i.  7:il. 

61).  .\.  Sannilurs,  Itiit.  nl,  So.  I>ak.  Agl.  Kx.  Ktn.,  |>.  .)2. 

'Yearbook  V.  H.  Depl.  Agr.  for  1898,  i.i..  LM!l--''iO. 
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THE  nOUOtn^ATE  BUBTBB  BEBTI^. 

( Mucrobasit  immacvliUa  Say. ) 

As  with  some  of  the  following  apecies,  thin  insect,  although  com- 
moQ,  has  not  been  much  studied;  but  we  know  of  its  having  injured 
beetfi  in  Kansas  as  early  as  1897,  and  during  1902  it  was  destructive 
to  sugar  beet  in  Colorado.  Among  other  food  plants  are  potato,  tomato, 
and  cabbage.  It  ia  one  of  our  largest  blister  beetles,  and  is  gray  or 
yellow  in  color. 

THE  TWO-SPOTTED  BLIBTER  BEETIiE. 

{Macrolxais  iilbidii  Say.) 

lluriiig  iyti2  this  blister  bcetlo  wa.s  de--tructive  in  Indian  Territory, 
in  one  case  devouring  a  field  of 
sugar  becta  in  a  single  day.  Al- 
though an  extremely  common  spe- 
cies from  Kansas  to  Texas  and 
New  Mexico,  little  hafi  been  pub- 
lished in  regard  to  its  habits  until 
very  recently.  Like  others  of  its 
kind  it  favoi-s  vegetable  crops, 
which  include  tomato,  potato,  and 
some  othei-s.  It  is  evidently  an 
old  beet  enemy,  a.-*  we  have  record 
of  its  being  very  injurious  to  this 
crop  in  Kansas  a  decade  earlier 
than  the  case  reported. 
This  is  also  a  large  species  {fig. 
^  ai),  gray  or  yellowish  in  color, 

"""    '(orwnii'iTwrtiiton  ^  KiitwoKiui^^^^^      "     with  thc  thorax  marked  with  two 
nearly  parallel  lines.     It  measures 

about  an  inch  or  an  inch  and  a  half  in  length. 

THE  SEGMENTED  "BUMK  BUSTER  BEETLE. 

( Macrub-irif  ifipiieiiliila  Say. ) 

Injury  by  this  blister  beetle  to  bcetjj  was  reported  to  this  office  in 
1897,  when  a  considei-al)le  proportion  of  crops  of  beets,  as  well  a-! 
potato,  tomato,  and  cjibb^e.  was  being  destroyed  in  Kansas,  the  beetle.-* 
being  described  as  coming  in  large  swarms,  settling  down  in  fields, 
and  devouring  and  ruining  crops  in  a  few  hours.  It  is  one  of  the 
larger  species  of  the  group,  sometimes  attaining  a  length  of  about  an 
inch.  It  is  of  robust  form,  uniformly  dull  black,  except  for  an  occa- 
sional narrow  fringe  of  cineivon.'*  hairs  on  the  base  or  apex  of  the 
thorax.     Its  range  extends  from  Kansas  well  into  Mexico. 
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NTJTTAIil/B  BlilSTSB  BEETI.E. 

( Caiilharin  nuttaiU  fay. ) 

This  species  Hhs  several  times  l»een  noted  as  injuring  Iwets.  The 
beetle  (tig.  22)  is  large  and  iieautiful,  usually  of  a  bright  metallic 
green,  the  head  and  thorax  having  a  coppery  luster,  the  wing-covers 
often  purple.  Its  habitat  extends  from  the  Mississippi  region  to  the 
Rocky  Mountains  and  from  Canada  to  Nebraska. " 

Notes  on  the  habits  of  this  and  several  other  species  which  have 
been  considered  are  published  in  Bulletin  No.  iU  {new  series)  of  the 
Division  of  Entomology  (pp.  114-llt!). 


Paris  green  is  one  of  the  l>est  remedies  for  blister  beetles  when  they 
occur  on  beets,  potatoes,  and  most  other  crops.  It  may  be  applied 
drj",  mixed  with  10  to  20  parts  of  floiir,  plast«r, 
or  uir-slaked  lime,  or  in  the  form  of  a  spray, 
also  mixed  with  lime  or  Bordeaux  mixture,  at 
the  rate  of  a  quarter  of  a  pound  of  the  poison 
to  40  gallons  of  the  diluent.  Repeated  applica- 
tions are  sometimes  necessary,  since  the  poi- 
soned beetles  are  replaced  by  others. 

Owing  to  the  rapidity  with  which  many  spe- 
cies work,  frequently  in  swarms  of  thousands, 
poisons  are  of  little  value.  ^V'e  must,  there- 
fore, resort  to  mechanical  measinx-s  for  their 
destruction,  and  in  the  employment  of  those 
promptness  and  thoroughness  are  the  essentials.  niuk>  i>cuiiB,onu-ih[iii  inrt^r 
A  remedy  which  is  employed  with  success  in  the       """'  n"'"™!  "'^^  (uwhor-n 

,,-  -_  .    '     .*'  ,.  ,.  ,  inu,>ilnilii.ii.  IHvMun  ofEn. 

Western  otat^is  consists  in  sending  a  line  of  men       uimoii*)). 
»nd  boys  through  infested  fields  to  drive  the 

beetles  before  them  until  they  alight  on  a  windrow  of  hay,  .straw,  or 
other  dry  vegetable  material  which  has  previously  been  pn^i>ared  along 
the  leeward  side  of  the  field.  When  the  beetles  ha\'e  taken  lefuge  in 
such  a  windi-ow,  it  is  fired  and  the  beetles  are  burned.  Tlic  beetles 
may  be  destroyed  by  sweeping  them  into  a  net,  such  as  is  used  by 
insect  collectors,  and  throwing  the  captured  insects  into  a  tire;  or 
by  beating  them  into  large  pans  of  water  on  which  there  is  a  thin  scum 
of  coal  oil.     The  latter  remedy  is  successful  over  small  areas. 

After  what  has  been  said  concerning  the  vomcity  of  the.so  beetles  it 
is  almost  superfluous  to  add  that  whatever  remedy  is  employed  should 
be  applied  at  the  outset  of  attack  in  order  to  be  of  snbstuntiiil  value. 

o  Yearl)ook  U.  K,  Dept.  .\gr,  for  1898,  pp.  2oO-A=il. 
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SNOUT-BEETLSS  OK  WEEVILS. 

A  few  Nppcicw  of  tinout-lx^ctlt's  or  weevils  have  tiecn  ob.served  attatk- 
iiig  .sugar  t>eet  at  various  tiine^,  but  with  the  exception  of  tlie  inil>ri- 
eated  snout-bcetle  these  iiidectii  are  of  little  importance  an  l>cct  pt-sts; 
in  fact,  only  one  Mp<!cies  other  than  tliat  habitually  does  material  harm 
to  beet  plants.  The  species  in  question  (Tanymeam  wnjWtux  (iyll.) 
was  once  iiotubly  injurious  to  sugar  htxX  in  Ne))raska.  It  was  o)Men~ed 
by  Professor  Bruner  first  on  eocklel)iir,  luuibstjiuirters,  and  suiartweed, 
alter  devouring  which  it  completely  destrojed  the  beets  in  a  12-acre 
tield.  lnjui"y  by  this  claj^s  of  iii.se<-t«  in  beet  fields  is  by  the  beetles, 
tlie  larviu  feeding  on  the  roots  of  weeds  and  wild  plants. 

THE  IMBBICATED  SNOUT-BEETLE. 

( KjiiriiTUK  hiibricatiit  Say. ) 

The  imbi'ieated  snout- t>ectle  is  a  common  in.seet  of  the  field,  garden, 

and  ov<-Iiard,  and  capable  of  ^^olnlllitting  considerabki  injury  to  a  variety 

of  useful  plantij  in- 
cludingsugar  l^ei-taod 
various  other  vej^eta- 
liles,  such  as  l>eans 
and  peiue. 

It  is  one  of  uur 
largest  snout-lK-eHes, 
measuring  nearly  l«lf 
an  inch  in  length,  and 
has  the,  Irody  covered 
.  with  iniiuit^:  inibri- 
■  cated  scales  (whoiifc 
the  insect's  name),  the 
lighter  poi-tiuns  ap- 
pearing lirownish  gray,  and  the  darker  light  brown,  forming  a  iwtti'ni 
as  shown  in  figure  2'ii,  <i,  and  h.  The  head  Is  prolonged  into  a  short 
bi-oiid  sniiut,  with  oll>owed  antenna-  ami  the  elytra  or  wing  divers 
teriuiiiiite  in  a  point,     lioth  sexes  are  wingless. 

It  is  well  distributed,  occurring  in  most  States,  except  the  more 
northein  ones,  east  of  the  Kocky  Mountain  range.  It  does  not  ai^)ear 
to  he  found  north  of  the  Upper  Austral  life  zone.  This  distribution 
includes  localities  fi-om  the  neigh Iwrhood  of  New  York  City  south- 
ward to  Texas  and  westward  to  Colorado  and  Utah. 

In  addition  to  the  plants  that  have  been  mentioned  as  furnishing 
food  for  this  species,  it  has  been  observed  doing  more  or  less  injurj' 
to  onion,  radish,  cabljage,  cucumber,  watermelon,  muskmelon,  squash, 
corn,  potato,  and  tomato,  among  veget;ibles:  apple,  cherry,  and  \»at 
trees;  raspberry,  blackliei'ry,  and  goosel>erry  bushes;  and  to  feed  on 
grasses  and  clover,  and  some  forms  of  weeds. 


a,~t:,.i.:.-,m 
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The  \ax\&  i.s  subterranean  in  habit,  but  the  miiture  larva  and  the  pupa 
are  unknown,  as  is  also  the  larval  food  plant.  A  female  beetle  kept  by 
the  writer  from  May  till  July  deposited  ejjgs  almost  daily,  5rkl  in  num- 
ber, and  it  waa  not  known  how  many  eggs  had  )«en  laid  prior  to  tliat 
time.  The  beetle  posMesseM  the  Iiabit  so  euuimon  to  snoiit-l)cetles  of 
"playing  'possum"  or  feigning  death  when  disturbed,  dropping  off  its 
food  plant  on  the  slightest  disturbani^  and  remaining  for  some  time 
before  resuming  activity." 

A  beetle  parasitized  by  a  fungu:i  (Sj/oriifr/'<;/i  run  i/luhuliffrumf)  is 
illustrated  in  tigiirc  24. 

The  imbrieatod  snout-beetle  in  one  of  uiany  si^cies  of  insects  which 
are  sporadic  a.s  regards  injurious  attack  and 
troublesome  onl}'  in  seasons  following  a  year 
which  has  been  favorable  to  the  increaiic  of 
individuals.  The  l)eetle8  are  not  restriotcd 
to  wild  plants  even  in  years  of  scarcity,  but 
are  found  over  the  ai-ea  which  they  inhabit 
on  culti^-atcd  or  other  useful  plants  every 
year.  Fortunately  the  beetle  is  not  only 
insular  as  to  destructive  occurrences,  but  is 
omnivorous  as  well,  subsisting  on  one  i)lant 
quite  as  well  as  another,  thus  distributing 
attack. 

Jw/i^rf^Vj*.— This  sjiecies  will  jieid  t^i  ttie 
same  remedies  in  use  against  the  Colomdo 
potato  beetle.  On  plants  resistant  to  arscn- 
icals,  such  as  {xitato,  Paris  green  apjtlied  us 
a  spray  at  the  rate  of  a  pound  to  100  gallons 
of  water  is  effective,  while  on  less  resistant 
I^nts,  such  as  pejich  and  bean,  a  weaker 

spray — about  1  pound  to  150  gallons  of  water — or  one  in  which 
arHenate  of  lead  is  the  poison,  is  necessury  to  avoid  scalding  the 
foliage.  Arsenicals  can  also  be  used  dry,  mixed  with  about  10  parts 
of  cheap  flour  or  lime,  and  applied  to  the  infested  plants  by  means 
of  a  hand  bellows. 

The  beetles  may  be  readily  dislodged  from  affected  plants  by  jarring 
them  with  a  pole  or  stick  upon  "curculio  catchers"  of  strong  cloth 
stretched  on  frames  and  mounted  on  wheels  or  runners.  If  the  cloth 
is  saturated  with  kerosene,  it  will  kill  them;  or,  as  they  make  little  or 
no  effert  to  escape,  they  may  Im!  easily  taken  from  the  "catchers"  and 
killed  by  burning  or  by  ]x>uring  scalding  water  over  them. 

Eventually  this  snout-beetle  will  probably  become  mre  owing  to  its 
being  wingless,  when  it  may  be  replaced  by  other  spi'cies  having  well 
developed  wings, 

"A  more  detailed  account  in  giveii  iiiBiil.  1!',  u.  ^-,  Div.  I'jit..  jip.  82-67. 
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CVTWOKMS. 

These  iiiHCct-i  are  among  the  most  troublesome  with  which  the  vege- 
table grower  has  to  deal,  Imt,  although  often  associated  with  injury  to 
.sugar  beet,  tliey  as  ii  rule  show  no  preference  for  this  plant.  Hence 
Uiey  are  of  little  imjwrttince  .sa^-e  under  exceptional  i-ircumatances, 
when  they  attack  newly  planti^d  cropn.  They  are  usually  present 
in  most  gardens  and  fields,  and  it  is  a  <|uestion  of  their  appearance  in 
numbers  and  at  the  tiiue  of  the  year  when  the  plants  are  just  begin- 
ning to  grow,  as  to 
j  whether  they  will 
provesufficientlyde- 
I  structive  to  require 
I  remedial  treatmeat. 
r  They  are  likely  to 
attack  any  portion 
of  a  beet  plant— foli- 
age, flowers,  stalks, 
fruits,  01  roots — and 
when  they  arc  suffi- 
ir  ciently  abundant  to 
3  migrate  like  army 
worms  they  can  be 
quite  injuriotts. 
Although  we  hare 
^  twoorthrcescoreof 

''™»te™rv7o^!™™r<rr;^.:.r;.ir,!l;:  ''.d^^Iornn'J^l'XI^;  i'liurioU'*  cutworms, 
c,  ii«  fmm  Biitu;  /,  og«  niBW  .-u  win  (a/liT  Hciwnrf,  nivbaou  of  EiiW-  not  Uiorc  thail  half  a 

™'^'^''  dozen  of  these  have 

l>een  rejwrtcd  to  be  seriously  ti-oublcsomo  to  sugar  beet.  The  different 
species  vary  considerably  as  to  life  and  other  habits,  but  in  this  con- 
nection brief  uicntidu  will  l>e  made  of  only  a  few  of  the  most  important 
Insects  of  this  group. 


THE  VABIEOATED  CUTWOBH. 


{I\r 


■iryirili. 


ri  Ila> 


[», 


ciHbu.].) 


Tlicre  is  little  doubt  that  this  is  the  mo-st  important  and  widely 
known  of  all  cutworms.  Jt  is  cosmopolitan  and  likely  to  he  found 
anywheie,  anil  although  it  favors  vegetable  crops  it  is  able  to  eke  out 
an  cxtstoui-e  on  almost  any  fonn  of  vegetation.  The  progenitor  of 
this  cutworm  is  a  rather  large  grayish-brown  moth  or  "  miller,"  and 
the  full-grown  cutworm  mwisiii-es  alxjut  1|  inches.  It  is  variable,  like 
the  moth,  some  forms  being  pale  and  others  darker.  The  usual  ground 
color  is  rather  dull  brown,  mottled  with  gray  and  .smoky  black  above, 
the  characteristic  feature  consisting  of  a  row  of  four  to  six  yellow 
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rowlio-doreal  rounded  spotM.  The  diffeit'nt  Mtnjfcs  are  mIiowii  in  lifiure 
as.  During  the  wevore  outbreak  iif  this  species  in  llMiit,  ulreiidy  men- 
tioned, practically  all  fornw  of  vegetnldes,  including  sujrur  and  talile 
beeta,  were  attacked,  the  insect  even 
eating  into  roots  and  tubers  and 
devouring  the  foliage  and  gnawing 
the  bark  of  trees, 

A  detailed  account  of  this  species 
it)  furnished  in  Bulletin  2!),  new  se- 
ries, Division  of  Bntomology. 

THB  OBEAST  CUTWOSJC. 

This  si>ecies  is  <;onimonIy  found 
in  fields  of  beets,  and  may  l>c  se- 
lected as  typical  of  its  elas.s.  In 
importance  as  a  pest  it  is  perhaps 
second  only  to  the  variegated  cut-       **' 

worm.  It  is  of  about  the  same  size  (lig.  '2H),  and  of  a  dull,  dirty  brown 
color,  eharacteristiii  of  most  cutworms,  with  the;  lower  portion  paler 
and  greenish,  and  the  entire  surface  of  a  greasy  appearance,  whence 
the  name.  It  is  cosmopolitan,  and  has  a  most  emphatic  and  perniciouM 
cutting  habit.  It  is  especially 
ti-oublesonio  to  newly  set  tomato 
plants,  to  ]Mitato,  (■orii.  lettuce, 
and  t^>b!ic<'<'. 

THE  SPOTTXTD  CUTWOIIH. 

(.V.W,,„,.-»;jff-,mLEim.) 

Tills  is  one  of  our  commonest 
and  most  destructive  species, 
and  is  commonly  found  on  Iwets. 
It  resembles  the  variegated  cut- 
worm in  Ixiing  cosmoix)litan, 
nearly  omnivorous,  a  climbing 
species,  and  in  migrating  in 
numbers  like  the  army  worms.  The  moth  {fig.  ■27.  ")  ha,s  brown  fore- 
wings,  tinged  with  red  or  purplish  and  marked  with  lighter  colors 
as  figured.  The  cutworm  (ft)  is  piiie  brown  or  gray,  sometimes  wiiit- 
iah  with  greenish  or  olive  tints,  and  has  the  Inst  segments  markinl 
with  oblique  black  lines.  It  measures,  fully  extended,  about  an  inch 
aad  a  half.  The  principal  erop.s  which  it  has  Ih>cu  known  to  injui-e 
include,  besides  beets,  corn,  and  other  cereals,  cabbage,  cauliflower, 
turnip,  pea,  carrot,  tomato,  celery,   rhuitarl),   currant-,  gooseberry. 
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clover,  violet-^  mul  sonui  nthc^r  oriiiinK-iibil  plants.  It  has  bctin  noticed 
attacking  gras.ses  jind  oiitf,  but  <l(»*s  not  appi-ar  Ui  resort  to  thctie 
plants  when  more  choice  food  is  at  hand. 

THE  WEBTEBN  ABXY  CUTWORM. 

(  Cliiirii'igroli-  'Ufri'tlig  (irote. ) 

In  ISl^T  this  cutworm,  which  had  hitherto  led  an  unpretentious  exist- 
ence in  the  Missoula  Valley,  Montana,  developed  in  great  numlM-rs,  and 
s  outbreak  followed.  According  to  the  account  given  by  Dr. 
E.  V.  Wilcox  (Bui.  17,  Mon- 
tana Agl.  Exp.  Sta.,  1898), 
this^  sitat  on  resembled  that 
of  the  common  army  worm, 
ai  d  the  hstof  observed  food" 
plants  hows  that  it  can 
be  ft  ^e^5  serious  vegetable 
pest  ■>  nee  besides  U^ets,  it 
ittack»  cabbage,  horse-rad- 
h  radish  mustard,  turnip, 
poi  tomato,  potato,  onion, 
celery  rhubarb,  corn,  cereals, 
^ras  ei  clover  and  other  for- 
age crops  forest  and  fruit 
trees   and  bush  fruits. 

This  cutworm  (fig.  28)  is  of 
theordii  ary  type,  and  attains 
I  lei  gth  of  3  inches  when 
matuu  It  bod)  is  ncaih  smooth  ih  a  fen  short  hairs  being 
observable.  The  color  varies  from  pale  green  to  dark  brown.  Along 
the  sides  there  are  alternating  longitudinal  light  and  dark  bands. 
The  moth  is  bi-own  with  gray  markings,  lia.s  n  wing  expanse  of  about 
li  inches,  and  is  quite  variable." 

The  I'ccorded  distribution  comprises  ICansas,  Nebraska,  Texas,  New 
Mexico,  Arizona,  (Jolora<lo,  Montjuia,  and  California. 

Although  the  injunes  committed  in  1S!)7  have  not  to  our  knowledge 
been  duplicated,  reports  have  reached  us  of  the  occurrence  of  great 
numbers  of  the  species  in  widely  separated  localities,  the  moths 
ilying  about  in  such  numbers  as  to  become  annoying  pcst«  in  dwell- 
ings. Such  reports  were  received  from  Missouri  in  lft02,  and  from 
Arizona  and  Coloi-ado  in  11*03.  In  Montana  a  "wild  sunflower" 
{Buhniiiiii-rhi.ia  mijUtidti)  and  avena  {Oeum  tr/jforum)  are  favorit* 
food  plants,  but  in  other  localities  it  seems  probable  that  the  natural 

"TliiHH|iwi<'!i  i:<  nil  (lEtfii  ni'i'uiupaiiiuil  b_v  two  rclatti]  foniis,  more  particularly  by 
OiiirizagriitiK  hilnrfiwii'  tiroli",  iw  tn  give  riw  In  iIil-  pnppoHilitin  that,  all  are  cx>Kira- 
tiiinal  varictieH  nt  lli<-  iviiiie  HiH-i-Ui",  tlii'  tnitli  nf  h  lii.li  will  proltably  l>e  eelablishtHl 
liy  rearing  from  rieli><^(l  feinalvB. 
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food,  as  with   so   iiiiuiy  othvr   forms  of  cntwoniis,  consistt*  of   wild 
ffmssos  of  little  or  no  value,  uml  when  jtriiHsos  or  weeds  ai-e  rcplac'ed 
by  crops  these  are  apt  to  be  attacked,  niider  favoring  eonditionn. 
THE  COTTON  CUTWORM. 
( PriHlfti!.!  omilliognti:  (inen. ) 
This  species,  although  called  a  cut- 
worm, has  little  in  common  with  pre- 
ceding upecicH,  Itcing  more  distinctly 
marked,  more  or  Ie>is  diurnal  in  habit, 
and  in  having  the  cutting  tmit some- 
what feel>ly  devc'loped.     In  fact,  it 
more  neai'ly  resembles  the  boll  worm 
ia  \Xii  habit  of  )K>ring  Into  the  t>oUs 
of  cotton  and  the  fruit  of  tomato. 
It  is  a  very  common  sixries,  but  as  a 
rale  not  especially  destructi\c,  as  it 
is  more  solitary   than  the  ecmmon 
cutworms.       It   has   been   observed 
attacking  and   doing  more  or  less 
injury  to  Ijeets,  iwtato,  a-ipai'a^us,       •■■"">™»"vii- 
cabbage,  cucumber,  peach,  and  cottonwood.     It  is  als< 
violet,  morning-glory,  and  other  ornamental  plants,  and  on  weeds, 
and  is  frequently  found  in  greenhouses. 

The  moth  has  a  wing  exijanse  of  a  little 
less  than  IJ  inches,  and  is  (^uite  distinct 
from  any  wliieh  have  alread}'  been  con- 
sidered, the  fore-wings  having  a  more 
(^implicated  pattern.  There  is  niuch  varia- 
tion in  the  colors,  which  has  caused  differ- 
ently coloi-ed  \aiieties  tfi  be  desciibed  as 
species.  Two  extreme  foniis  are  shown  in 
figure  2!>.  That  they  ai-e  mere  colonitional 
varieties  of  one  .species  has  been  proved 
by  the  writer  by  rearing  lioth  from  an  egg 
mas.s  deposited  by  a  single  female  (Bui.  37, 
new  series,  Div.  Eut,  pp.  64-73,  114). 
Pm,«o.-/>rod™tanrnOAflffiui,n.p<,i(.        The  larva  is  subject  to  the  same  varia- 

(onin>(lann-,ft.*irktormof«aiin>;      tJQn   j^s   the    moth.       Thc   grOUud    Color    is 

upgmtnu  or  pale  form;  rf,  iminG  of  generally  olivo  or  grecnisU  brown,  hnely 
duk  torm-aii  cninnicd  (ortginai,  Unpd  with  dark  gray  and  lirown,  while  the 
upper  surface  is  ornamented  with  a  double 
row  of  velvety  black  <)r  greenish  spots,  which  give  it  a  striking  appear- 
ance. A  pale  form  of  the  larva  is  shown  in  figure  30  at  n  and  a  darker 
form  at  h.  It  is  a  singular  fact  tliat  in  the  writer's  experiments  the 
pale  ]ar\'a  produc<>d  the  dark  form  of  moth  and  the  diirk  larva  the 
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lighter  moth.  The  distribution  of  this  species  is  wide,  includiag 
tlio  territory  from  Massiu-husctts  t*>  the  (iulf,  and  westward  to  Cali- 
fornia, but  it  occurs  in  greater,  numbers  southward.  In  the  northern 
portion  of  its  range  it  Ja  occasionally  killed  off  by  exceedingly  cold 
winter  tcnipemtures,  tis  happened  in  1899,  The  lan-te  are  found 
abi-oad  from  April  to  November.  As  with  other  species  which  have 
apparently  come  northwaid  from  the  Gulf  region,  this  species  is 
most  destructive  in  the  autumn  of  the  year.  It  is  credited  with  being 
double -brooded,  and  possibly  three  generations  are  produced  in  the 
South,  Larvic  have  been  observed  by  the  writer  to  complete  their 
development  in  a  month,  and  the  pupal  period  varie.H  from  12  to  25 
days.  The  winter  is  evidently  pas.'^ed  in  the  pupal  condition,  in  which 
respect  this  species  differs  from  the  ordinary  cutworm. 
THE  OBEEN  BEET  I^AF-WOBH. 

In  certain  years  and  localities,  as  in  Illinois  in  1899  and  1900,  this 
spceios  ia  nioiv  abundant  on  beet  leaves  than-any  other  caterpillar.  It 
feeds  on  both  siirfaces  of  a  leaf,  and  has  been  observed  eating  purslane, 
which  is  doubtless  its  nat- 
ural food  plant. 

The  larva,  also  called 
green  cutworm,  is  green 
with  a  white  or  pinkish 
stiipo  on  each  side  of  the 
body.  The  species  is  gen- 
erally distributed,  and  quite 
common  in  Illinois  and  Ken- 
tucky, where  it  ia  appar- 
ently double-brooded. 

NATURAL    ENEMIES. 

Cutworms  are  exposed  to 
a  great  variety  of  natural  en- 
emies, but  as  a  rule  the^e  are 
not  efficient  checks  except 
when  the  cutworms  appear  in  great  numl>ers  and  travel  like  the  army 
worms.  At  such  times  many  species  of  predaceous  and  parasitic  insects 
and  predatory  mammals  and  birds,  wild  and  domestic,  destroy  them  in 
great  numbei-s.  Of  the  predaceous  enemies  ground  beetles  are  most 
abundant,  while  the  parasites  include  numerous  species  of  ichneumon 
and  tachina  Hies  and  a  few  chalcis  Hies.  A  common  species  of  tacbina  fly 
is  shown  in  ligure  .^1.  Cutworm.s  arc  also  subject  to  a  fungous  disease 
Empyt^a  (iiiUfp.  Among  birds  which  are  beneficial  by  feeding  upon 
cutworms  are  robins,  crows,  the  bluebii-d,  and  the  bluejay,  and  amonf; 
domestic  animals  are  chickens,  ducks,  turkeys,  Guinea  fowls,  and  b<^ 
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METHODS   OF   CONTROTi. 

From  what  havS  l>een  said  of  the  iitilitv  of  domestic  fowls  and  other 
aDimals  it  is  obvious  that  with  proper  judgment  their  services  would 
save  great  losses  that  it  might  otherwise  be  difficult  to  avert. 

Pommed  haita  are  the  standard  remedies  against  cutworms,  and  to 
be  most  effective  they  should  be  applied  as  soon  as  attack  is  noticed. 
They  are  particularly  valuable  in  cases  where  the  direct  application  of 
insecticides  to  a  plant  is  impossible  owing  to  the  danger  of  poisoning 
persons  or  stock  when  it  is  used  for  food.  There  are  two  kinds  of 
bait — fresh  vegetable  and  bran  mash. 

Yegetable  haitm^^j  be  prepared  as  follbws:  Spray  a  patch  of  clover, 
pigweed,  or  some  useless  succulent  plant  that  grows  by  the  roadside 
or  in  fence  corners,  with  Paris  green,  1  pound  to  150  gallons  of  water; 
mow  it  close  to  the  ground,  aifd  place  it  while  fresh  in  small  heaps 
about  the  infested  plants  at  intervals  of  a  few  feet.  The  later  in  the 
day  this  can  be  done  the  better,  as  the  material  keeps  fresh  longer  and 
the  cutworms  feed  almost  exclusively  at  night.  Owing  to  the  wilting 
of  this  bait,  particularly  in  dry,  sunny  weather,  it  is  advisable  to 
cover  each  heap  with  a  chip,  shingle,  or  bit  of  bark  for  its  protection 
against  the  sun's  rays. 

Brail  moHh  or  bran-arsenic  mash  is  of  equal  value  to  a  fresh  vege- 
table bait,  and,  according  to  some,  still  more  efficacious.  Paris  green, 
arsenoid,  white  arsenic,  or  in  fact  any  arsenical  can  be  used  for  poi- 
soning this  bait,  and  in  its  preparation,  on  account  of  the  weight  of 
the  poison  and  the  fact  that  it  soon  sinks  to  the  bottom  of  the  water 
when  stirred,  it  is  best  first  to  mix  the  bran  with  water  and  sugar  and 
then  add  the  poison.  The  proportions  are  2  or  3  ounces  of  sugar  or  a 
similar  quantity  of  glucose  or  molasses  to  a  gallon  of  water  and  a 
sufficient  amount  of  bran  (about  a  pound  per  gallon)  to  make,  when 
stirred,  &  mixture  that  will  readily  run  through  the  fingers. 

Befoi-e  planting  a  crop  it  is  advisable  to  employ  such  bait,  and  its 
perfect  success  is  assured  by  having  the  ground  bare,  which  practi- 
cally compels  the  cutworms  to  feed  upon  it. 

Birrdeaux  mixture, — This  fungicide  has  been  recently  tested  against 
the  variegated  cutworm  upon  potato  vines  and  asparagus.  It  was 
sprayed  on  as  a  remedy  for  blight,  and  it  was  discovered  that  the 
plants  thus  treated  were  free  from  attack.  The  use  of  this  fungicide 
as  a  cutworm  deterrent  is  certainly  advisable.  In  any  case,  it  should 
be  used  as  a  diluent  for  whatever  arsenical  is  used. 

Hand  wethoils. — On  some  plants  it  is  next  to  impossible  to  apply 
any  but  hand  methods  with  good  results.  Experiments  in  Washing- 
ton State  during  the  season  of  1900  demonstrated  conclusively  that  in 
some  cases  it  required  less  time  to  shake  or  brush  cutworms  from 
affected  plants  than  to  destroy  them  by  spra^nng  or  otherwise. 
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^''Ba('i\finfif/^^^  a  somowhat  old-fashionod  practice,  is  of  great  use  in 
destroying  anny  worms,  cutworms,  and  other  forms  of  insects  wlien 
they  occur  in  such  numbers  as  to  ruin  a  crop.  It  consists  in  burning" 
a  rather  wide  stretch  in  advance  of  the  wind  at  the  farthest  extremity- 
of  the  field,  and  then  stamping  this  out  to  prevent  the  fire  from  reach- 
ing other  fields  beyond.  The  field  is  then  burned,  beginning  with  the 
side  from  which  the  wind  is  blowing.  This  has  the  effect  of  destroying 
tlie  entire  field,  with  all  the  cutworms  and  many  other  insects  which 
it  contains,  witli  practically  no  danger  of  the  fire  spreading  to  fields 
where  it  is  not  desired. 

When  cutworms  assume  the  habit  of  traveling  in  armies  they  should 
be  treated  in  the  same  manner  as  advised  against  the  army  worms. 

ARMY  WORMS. 

• 

In  addition  to  the  army  cutworm  that  has  teen  mentioned  and  the 
variegated  and  spotted  cutworms,  which  sometimes  exhibit  the  same 
migratory  tendency,  there  are  three  important  species  of  beet-feeding 
caterpillars,  allied  to  the  cutworms,  but  lacking  the  true  cutworm 
habit.     The  most  important  of  these  is  the  beet  aniiy  worm. 

THE  BEET  ABMY  WOBM. 

(Caradriim  [lAiphygma]  exigua  Hl)n.) 

In  the  year  1899  this  species,  which  had  not  previously  attracted 
attention  by  its  ravages,  became  prominent  as  an  enemy  to  the  sugar 
beet  in  Colorado.  Sul)sequent  study  showed  that  it  had  l)een  observed 
at  an  earlier  date  attacking  crop  and  other  plants  in  New  Mexico  and 
in  California.  It  is  an  imported  pest,  and,  although  not  at  the  present 
time  of  great  importance,  bids  fair,  in  course  of  time,  to  become  a 
serious  enemy  to  the  cultivation  of  sugar  beet  in  America.  It  has 
evidently  come  by  way  of  California  and  is  traveling  eastward,  a 
method  of  migration  of  which  there  is  precedent  in  the  Colorado 
potato  beetle. 

The  moth  (fig.  32,  a)  is  mottled  gray,  resembling  the  plain  form  of 
the  related  fall  army  worm.  The  fore-wings  are  broader  and  paler, 
and  the  reniform  and  other  markings  are  more  distinct.  The  wing 
expanse  is  less  than  an  inch  and  one-half.  The  larva  is  rather  slender, 
with  a  small  head,  and  the  l)ody  greenish  or  olivaceous  and  striped  as 
shown  (fig.  82,  ?;,  i\  and  fig.  83). 

When  migrating,  the  beet  army  worm  attjicks  sevei*al  forms  of  veg- 
etation. Sugar  beet  appears  to  be  the  favorite  host  plant;  table  l)eets 
are  also  relishcnl,  and  it  feeds  quite  as  well  on  lambsquarters,  pigweed, 
and  saltbush  (Atriplex).  When  numerous,  corn,  potato,  pea,  onion, 
sunflower,  and  the  leaves  of  apple,  mallow,  Nicotmna  <jlanca^  Cleomo, 
plantain,  and  wild  grasses  are  eaten.  In  southern  California  the  moths 
appear  in  Ai)ril  and  until  June;  caterpillars  of  the  first  generation 
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develop  as  early  as  the  last  week  of  May  and  a  month  later  in  .lunp. 
In  the  looler  oUniate  of  (.Joloriido  and  New  Mexico  larva'  have  been 
Dotieecl  alKiut  the  middle  of  June,  l)econiing  more  abundant  in  August, 
when  the  greatest  damage  is  done.  From  our  somewhat  ineomplete 
knowledge  of  this  species  it  appears  that  it  liaw  a  spring  and  late 
autumn  generation  in  Oolo- 
mdo  and  New  Mexico,  and 
perhaps  a  third  in  southern 
California,  and  it  is  evident 
that  the  seeond  generation  is 
generally  most  destructive." 
MfthxU  of  ctmt)r/I.~Sev- 
eral  remedies  have  been 
employed  in  Coloi"ado  with 
satisfactorj'  resultH.  These 
include  Paris  green  and  kero- 
sene emulsion,  both  of  which 
killed  the  insects  and  checked 
their  numbers  for  the  follow- 
ing year.     Paris  green  waH     F(o.  s2.— oinutwi 

applied «. .  .pray  and  dry,  *;u^:::rr/!™*ii',r^';*r;:ss 

mixed  with  fiour.      With  flour         afur  Holmann;  (wl,  attar  Chltt*Qdeii,  Division  ol 

it  cost  about  80  cents  an  acre.       «"•«"""<«>*■ 

Two  sprayings  with  the  liquid  preparation  were  most  effectual.    When 

this  species  is  unduly  abundant  it  should  be  treated  in  the  same  manner 
as  the  fall  army  worm  {Lnphygiiia  Jrngtpet'da 
S.  &  A.),  which  is  quite  often  associated  with  in- 
jury to  sugar  lieot.  The  latter  attacks  nearly  all 
forms  of  \egetable  and  other  crops,  but  as  it  is  dis- 
cussed fully  in  Bulletin  29,  new  series,  Division  of 
Entomology,  further  mention  is  unnecessary  here. 
A  third  species,  the  true  armj'  worm  {Leucanm 
iinipundii  Haw.),  is  more  strictly  an  enemy  of 
cereale  and  gras^^s,  and  not,  as  a  rule,  of  much 

importance  as  a  beet  feeder.    Remedies  are  considered  in  Circular  No. 

4,  DiHsiori  of  Entomology,  and  short  genei-al  accounts  of  both  the 

true  army  worm  and  the  fall  army  worm  are  furnished  in  Farmers' 

Bnlletin  132. 

WEBWOSKS. 

Among  insects  that  are  nearly  always  to  he  found  in  their  natural 
habitat  in  fields  of  beets  are  two  sma.ll  caterpillars  known  as  web- 
ffonns.  Of  these  the  sugar-beet  webworm  is  a  prime  l)eet  pest,  and 
the  second,  known  as  the  garden  webworm,  is  n  general  feeder,  devel- 


FM.  3i.—CaTidriaa  neigtm; 
enlaixed  section  of  tint 
proleg    flcgmenl,    donml 

flew  (origlnoU  Divlrion 


n  of  II 


p.  37-46,  references  t 


H,  Bill.  33,  new  serie.",  Div.  Knt., 
by  C.  P.  Uillutle  and  others  are  fumkhed. 
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opin^r  oil  woc^ds  rotated  to  1>ectK  and  invading  cornlie|(lH  and  vegetable 
gardens  when  the  supply  of  wild  food  plant»>  and  weeds  is  seaut. 
Still  a  third  species,  the  imported  cabbage  webworra,  occasionally 
occui-s  on  beets,  but.  as  it-*  name  indicates,  it  ia  a  cabbage  pest,  prop- 
erly speaking,  itnd  does  not  resort  to  other  plants  when  Crucifene  are 
availulile. 

THE  SnaAU-BEET  WEBWOBM. 
( I,nxii«lrgr  xliel'i^ilii  Linn.) " 

Although  primarily  a  sugar-lwot  insect,  this  species,  like  many 
others  that  have  l>oen  tr<>ttted,  is  a  periodical  pest,  and,  as  it  U  an 
introduction  from  abroad  and  widening  its  range,  thore  is  likelihood 
that  it  will  in  timo  assume  greater  economic  importance.  It  is  cousin 
to  the  native  garden  webworm.  but  the  moth  is  larger,  darker  col- 
ored, and  the  markings  are  somewhat  more  pronounced.     With  the 


FlO-  S^, — I^tmrUjK 


wings  fully  expanded  it  measures  nearly  an  jnch  and  is  of  a  purplish 
brown  color,  with  darker  and  paler  bands,  as  shown  in  figure  34,  a. 

The  pale-yellow  eggs  are  laid  singly  or  in  rows  of  two  to  tive  or 
more,  overlapping  like  scales.  The  young  webworms  are  whitish, 
with  polished  black  head  and  piliferous  spots.  Mature  caterpillars 
(i)  are  darker  than  the  garden  webworm,  with  a  preponderance  in 
longitudinal  markings. 

It  is  an  inhabitant  of  western  and  central  Europe  and  northern  A^a, 
and  has  evidently,  like  the  beet  army  worm,  been  introduced  from  the 
Orient  on  the  Pacific  coast,  and  is  now  slowly  but  steadily  pushing  ib 
way  eastward.  In  18tiJ>  it  came  under  ol)servation  in  Utah,  and  by 
1873  had  found  its  way  to  Missouri.  It  occurs  southward  to  Kansas 
and  as  far  north  and  ca.st  as  Michigan,  but  the  major  portion  of 
reported  injuries  have  occurred  in  Kansas  and  Nebraska. 

Practically  all  that  is  known  of  the  biology  of  this  webworm  is  from 

oRilcy  A  ITownnl,  Um-<-\  Life,  Vol.  V,  pp.  .■12(K)22;  Vol.  VI,  pp.  S69-.173;  Chit- 
tenden, Bui.  33,  ni^w  iierLi's,  pp.  40-^9. 
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Fig.  Sb.—Agathia  (6Vctmwo;>«)  vulgaris:  female,  head  at  left; 
abdomen  of  male,  side  view,  at  right— enlarged  (redrawn 
after  Insect  Life,  Division  of  £ntomology). 


data  accumulated  by  the  Department  of  Agriculture.  The  life  history 
has  not  been  followed  throughout,  but  two  generations  have  been  dif- 
ferentiated, and  possibly  a  third  is  produced  in  the  most  southern 
region  which  the  insect  inhabits,  the  moths  from  which  issue  in 
antumn.  Where  observed 
in  Nebraska  there  was  a 
short-lived  July  genera- 
tion, requiring  only  two 
weeks  between  the  matu- 
rity of  the  caterpillars 
and  the  appearance  of  the 
moths,  which  coupled  and 
deposited  eggs  for  another 
generation.  The  caterpil- 
lars of  the  July  brood 
transform  to  pupse  almost 
immediatelj^  after  entering 
the  ground,  but  the  last 
generation  remains  as  lar- 
vae for  some  time  before  as- 
suming the  chrysalis  stage. 
A  wild  food  plant,  pigweed 
or  careless  weed  (Amaranthus),  has  been  observed,  and  it  has  been 
noticed  also  that  injury  to  fields  of  sugar  beet  are  most  observable 
where  the  ground  had  been  allowed  to  run  to  this  wild  plant.  In 
Europe  it  lives  on  another  pigweed  (Artemisia).     A  parasitic  enemy 

of    this  species    is   illus- 
trated in  figure  35. 

THE  GABDEN  WEB- 
WOBM. 

( Loxostege  shnilalis  (in. ) 

The  garden  webworm 
has  the  same  natural  food 
plant  (Amaranthus)  as  the 
sugar-beet  species,  but  is 
native  to  America,  and 
although  widely  distrib- 
uted is  somewhat  re- 
stricted as  regards  im- 
portant injuries  to  the  South  and  Middle  West,  particularly  in  States 
between  the  Mississippi  Valley  and  the  Rocky  Mountain  region.  In 
1885  it  was  the  cause  of  serious  trouble  over  a  large  area,  including 
five  States  and  Indian  Territory. «  It  is  a  general  feeder,  and  attacks 
most  vegetables,  cereals,  grasses  and  other  forage  crops,  as  also  tobacco 


FiQ.  d6,—Loxo^ge  gimilalu:  a,  male  moth:  b,  larva,  lateml 
▼lew;  c,  larva,  donsal  view;  d,  anal  segment:  <,  abdominal 
segment,  lateral  view;  /,  pupa;  g,  cremaster— a,  6,  c,  /. 
somewhat  enlarged;  d,  c,  g,  more  enlarged  (reengraved 
after  Riley,  except  c,  original,  Division  of  Entomology). 


«Rept.  Comm.  Agr.  for  18S5  (18S6),  pp.  265-270. 
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and  sugar-cane,  but  its  injuries  are  most  pronounced  on  corn  and 
cotton.  The  moth  (fig.  36,  a)  ia  variable  from  yellow  to  butf,  and  there 
is  variation  in  the  degree  of  miirking.s  of  the  fore-wings.  The  expiuse 
is  about  three-fourths  of  an  inch.  The  larva  (b,  c)  is  also  variable,  the 
jfround  coloi"s  running  through  pale  and  gi-eenish  yellow  to  dark  yel- 
low. It  seems  probable  that,  an  two  generations  have  l>een  observed 
in  the  Middle  States  and  three  in  the  South,  the  life  history  of  this 
species  is  not  inatemlly  different  from 
that  of  the  beet  webworai.  Eggs  are 
deposite<l  on  lower  surfaces  of  leaves, 
and  the  caterpillar,  .soon  after  hatch- 
ing, draws  together  the  edges  of  a 
leaf  by  means  of  its  web,  or  fai^tens 
together  two  contiguous  leaves,  form- 
ing a  shelter,  from  which  it  crawls 
forth  to  feed.  A  piirasite  of  this 
sjiceies  is  shown  in  figure  37. 

Reiiuilifie. — Paris  green  applied  as 
a  spmy  has  been  used  with  perfeii 
satisfaction  against  both  of  these  web- 
g  ^       worms,  the  fact  that  they  are  more  or 

Fia.!a.~umuiri.in,rvrTnmiit:A>i\Mivma\K:    ^*^'^  surrounded  by  wcbs  and  leaf  tis- 
9.  ttMomi^ii  of  femiiitf.  iHumi  viiw;     sucs  offering  Htth*  or  no  barrier  to 

cf,  iilrdomen  <>[  malt:,  ditrpjil  vlvvi  (Hft^r      .,  <*>      <.         r    ..i  -  t  ij- 

i<»c<tLifc,i>ivWonoiEntomoiog>-).  "}^  effccts  of  the  i>oison.     In  addi- 

tion, (Oean  cultural  methods,  includ- 
ing late  plowing  in  the  fall  followed  by  deep  plowing  in  spring,  and 
the  burning  of  all  waste  material  and  weeds,  are  of  service  in  control- 
ling these  ]>ests.  Ejirly  planting  is  also  useful  as  a  safeguard  for 
some  crops. 

HISCELLANZOVS   CATESFILLARS. 

In  addition  to  the  caterpillars  which  have  been  mentioned — cut- 
worms, army  worms,  and  webworms— a  number  of  other  fonns  of 
different  classes  and  with  varying  habits  are  so  frequently  found  in 
beet  fields  as  to  deserve  considci-ation.  The  first  two  that  will  be 
mentioned  are  naked  caterpillars;  the  last  two  arc  hairy  caterpillars, 
or  woolly  bears,  iis  they  aiv  fiimiUarly  termed. 

THE   WHITE-U1T£I>   MOBNIHa   SPHINX. 

{IMUpliUn  lu.e,ila  F«l>. ) 

An  illustration  and  short  account  of  this  sjiecics,  known  also  as  the 
purslane  sphinx,  is  presented,  because  it  is  frequently  found  in  beet 
fields  and  evinces  an  apparent  preference  for  beet  among  cultivated 
plants.  From  it,-»  very  large  size  it  miijht  be  judged  a  pest  of  impor 
tance.     On  the  contrary,  it  feeds  natuially  on  purslane,  seeming  to 
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injure  beets  onlj  when  the  foriner  plant  is  exhausted  or  unavailable. 
O('ca:jioii&lly  it  otcuns  in  «omc  numbers,  a-s  ha«  happened  in  several 
localities  in  the  past  three  yeai's,  and  then  may  attack  various  other 
iLseful  plants,  among  which  turnip,  watermelon,  huekwheat,  grape, 
and  the  leaves  of  apple  have  been  recorded.  During  li>00  Mr.  Edward 
C.  Post  reported  injury  to  sugar  bcetf  at  Dundee,  Mich.,  and  Mr.  T. 
Lytle,  Manzanola,  C^lo.,  reported  dannige  to  tomatoes  and  to  apple 
and  prune  trees. 


The  rcsembluiiue  of  tlie  adnlt  (fig.  S8,  n)  tu  a  humming  bird  is 
marked  particularly  when  the  insect  is  in  flight.  It  will  l)e  note-d  that 
there  are  two  foniis  of  the  caterpillar,  ii  ligiit  one  (/-)  and  a  dfirk  one 
(<).  The  insect  l)clongs  to  the  same  gi-oup  as  the  moi-c  familiar 
tomato  and  tobacco  worms,  and  its  life  habits  are  somewhat  similar. 

Rtiiu'/t'rg. — On  account  of  the  large  size  of  this  insect  it  is  not 
difficult  to  control  it  hy  picking  the  young  caterpillars  from  the 
plants  and  destroying  them.     They  also  succumli  to  the  iii'senicals. 
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THE  ZEBBA  OAIBBPILUUl. 

{Mamrttni  piiia  Harr.) 

The  zebra  caterpillar  is  a  conspicuous  ^rdon  pest,  particularly 
attached  to  vegetables,  Kliowing  some  preference  for  beetd  and  spinach, 


t,  k'iDBle  molh;  b.  abdominal  at 
d<iTw1  vIkw;  f.  papa— all  w 


mlaiKcd  lorlginal,  niviaioii  i>f  EdIo- 


cabbie,  celery,  jwas, 
all  forms  of  vegetati 


iicnly  hatched  larvi 
of  Ihinl  KlaKt'— iDuel 
(original,  Dinslou  (. 


presented  in  tignre  4i', 
This  species  isi|uito 


and  iispai'HgUM,  and  feeding  at  times  on  nearly 
including  cereals,  weeds,  and  the  foliage  of 
tix'eK.  As  previously  mentioned,  it  boat's  the 
distinction  of  being  the  HrKt  insect  repoi1«d 
to  affc<-t  beets  in  this  country.  The  inoth 
(fig.  39,  a)  I'cscuibles  in  general  cont^mr  the 
l>rogenitors  of  cutworms  belonging  to  the 
same  group  of  insects.  It  has  a  wing  expanse 
of  about  an  inch  and  a  half;  the  fore-wings 
and  thorax  are  l)rowii,  shaded  with  darker 
purplish  brown,  and  the  hind-wingjs  niv  white, 
tipi^d  with  pale  brown  at  the  margins.  The 
liirva  or  caterpillar  (tig.  39,  c,  d)  is  somewhat 
variable,  but  the  head  is  red  and  the  gi-ound 
color  yellow,  moi-e  or  less  strongly  marked 
with  black,  the  .stripes  on  the  sides  suggest- 
ing the  name  of  zebnv  catei-pillar.     The  larva 

I  when  first  hatched  from  the  egg  is  dull  gray 
and  looks  quite  unlike  the  mature  form. 
Two  views  of  the  newly  hatched  larva  are 
rt.  h,  while  the  third  .stage  is  shown  at  c. 

abundant  in  the  North,  l>ecoming  most  trouble- 
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some  in  the  second  generation,  which  usuatly  appears  in  September. 
Id  addition  to  the  plants  that  have  been  mentioned  as  furnishing  food 
for  the  zebra  caterpillar  are  cauliflower,  turnip,  beans,  carrot,  potato, 
corn,  currant,  cranlierry,  willow,  roses,  and  others.  The  winter  lii 
passed  in  the  pupal  condition,  and  the  moths  appear  in  May  and  June. 
The  first  eggs  hatch  in  a  moderate  temperature  in  six  days,  and  the 
larval  period  is  about  five  weeks.  The  pupal  period  is  \'ery  long, 
lasting,  a,s  observed  by  the  writer,  sixty-seven  days,  making  in  all  a 
period  of  one  hundred  and  ten  days  from  the  time  the  eggs  were  laid 
until  the  moths  appeared,  late  in  August.  This  species  can  endure  a 
considerable  amount  of  cold,  but  is  very  susceptible  to  parasitic  attack, 
and  to  a  less  extent  to  fungous  diseases. 

Methodx  iif  control. — The  caterpillars  when  first  hat^^hed  are  gregari- 
ous, hence  easily  discovered  at  this  time  and  desti-oyed  by  hand  or  by 
poi.sons.  They  yield  readily  to  sprays  of  arsenicals,  but  these  are  not 
>■  in  ordinarj'  cases  of  attack. 


THE  8ALT-HABSH  CATEBPIIJ.AB. 

(  hi,c-iTCti„  f«T.r«  Dm, ) 

Several  forms  of  hairy  caterptllar«,  such  as  the  yellow  bear  {S/nlo- 
soiMi  i-injinu:a).ai  similar  appearance  and  habiti,  are  commonly  found 
on  sugar  beet.     One  of  these,  known  a-s  the  salt-marsh  caterpillar 


{Lffucarcf/'t  acrxa  Dru.}.  from  its  ravages  early  in  the  iMLst  century 
upon  forage  crops  grown  in  the  salt  mai'shes  of  New  Knghind,  is  occa- 
HioDally  troublesome  in  beet  and  corn  fields  and  in  gardens. 
ii7874— 03 13 


194 


PROGRESS   OF   BEET-SUGAR   INDUSTRY,   1902. 


ThiH  caterpillar  differs  from  the  common  yellow  bear  in  having  a 
darker  body,  and  the  sides  are  distinctly  ornamented  with  yellow 
markings.  The  two  species  are  of  about  the  same  length,  and  the 
hairs  present  a  similar  variation  in  color.  A  young  larva  is  illustrated 
at  figure  11,  h,  a  mature  one  at  c.  The  moths  also  closely  resemble 
each  other,  but  the  fore-wings  of  the  present  species  are  strongly 
marked  with  black,  and  the  abdomen,  with  exception  of  the  first  and 
last  segments,  ia  bright  ocher  above,  with  black  markings.  In  the 
female  the  hind-wings  are  whit«,  like  the  fore-wings,  and  similariy 
marked  with  black,  but  in  the  male  they  are  ocher  with  two  black 
dots  (fig.  41,  a).  The  life 
economy  of  these  species  is 
\ery  similar;  they  form  the 
'^ame  sorts  of  cocoons  and 
transform  in  anj'  convenient 
pla<.e  where  shelter  can  be 
obtained  In  New  England 
the  salt  marsh  caterpillar  is 
credited  w  ith  having  a  single 
generation,  but  a  Httle  far- 
ther south,  in  the  Middle 
btat«s  two  generations  have 
been  recognized. 


(/«'«  [Pgrrharrtia]  igabella  S.&A.) 

Another  conspicuous  cstr 

erpillar   known  to   attack 

)>cets  is  shown  in  the  accom- 

erpiiiar.sicii-    iianving  illusti-ation  (fie.  42). 

vlf«.  in  miiWlB;  .lonqil  vk'w  at  iBUnm-mmuwhal  en-      '     .  -^  ,     ,     ,  V^  ,■ 

iirgiit  (.iriKiiiui,  Divtaion  of  Eniomoiotoi.  it  isrccorded  also&s  affecting 

peas  and  corn,  but  appears 
to  prefer  plantain  and  other  weeds,  such  as  dandelion  and  burdock. 
The  genei-al  color  of  this  caterpillar  is  bright  cinnamon  red  and  usu- 
ally each  end  is  bW-k.  The  long  hairs  with  which  the  body  is  covered 
are  so  evenly  distributed  as  to  give  it  the  appearance  of  being  shorn 
or  ci-opped.  The  name  of  hedgehog  caterpillar  is  derived  from  the 
habit  of  this  insect  of  rolling  up  when  disturbed  and  of  passing  the 
winter  under  the  bark  of  trees  or  in  some  similar  location  rolled  up 
like  a  hedgehog.  The  life  history  of  this  inseotis  very  simihir  to 
that  of  the  preceding.  The  moth  (fig.  42)  is  dull  orange,  with  the 
fore-wings  marked  with  da-iky  stripes,  l)oth  the  fore  and  hind-wings 
bein^r  spotted  with  black,  the  latter  a  little  paler  than  the  others. 
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Retn£dies. — As  a  nile  neither  this  insect  nor  the  salt-marsh  cater- 
pillar occurs  in  troublesome  numbers;  hence  remedies  are  not  often 
necessary.  It  can  be  controlled  by  ordinary  methods  of  spraying  and 
hand  picking. 

OEASSHOFPEES,  CEICKETS,  AHD  EELATES  IHSECTS. 

Of  great  economic  importance  in  the  West,  and  in  soQie  seasons  in 
other  regions,  are  numerous  species  of  locusts,  popularly  termed 
grasshoppers.  Several  forms  of  related  insects,  such  as  katydids  and 
crickets,  are  also  injurious,  but  all  of  these  insects  are  general  feeders, 
and  as  a  rule  destructive  to  sugar  beets  and  other  vegetable  crops  only 
in  seasons  which  have  been  particularly  favomble  to  their  multiplica- 
tion, and  their  operations  are  mainly  confined  to  fields  adjacent  to 
grass  lands.  The  numbers  of  these  insects  mount  into  the  hundreds, 
but  the  really  important  species  might  be  reduced  to  between  twenty 
and  thirtj^.     Fourteen  are  listed  as  sugar-beet  pests. 

For  present  purposes  it  will  be  necessary  to  mention  specifically 
only  a  few  of  the  most  abundant  of  the  grasshopper.  Like  most 
other  forms  of  the  order  Orthoptera,  they  are  mostly  large  insects, 
with  mouth  part-s  formed  for  biting,  and  with  incomplete  metamor- 
phoses, the  young  more  or  less  closely  resembling  the  adults,  save  for 
the  lack  of  wings.  Their  name  is  sufficient  indication  of  their  habits: 
They  live  normally  on  grasses  for  the  most  part,  and  their  thighs  are 
large,  fitting  them  for  long  leaps.  Everyone  knows  them  so  well  that 
further  description  is  unnecessary.  Some  species  are  capable  of 
extended  flight  for  hundreds  of  miles,  with  occasional  inteiinissions 
daily  for  food.  In  their  migrations  they  go  in  swarms,  and  sometimes 
darken  the  face  of  the  sun,  or  at  night  of  the  moon. 

Gras.shoppers  may  be  classified,  as  regards  their  habits,  as  nonmi- 
gratory  and  migrator^^  The  former  breed  and  pass  their  entire  lives 
in  or  near  the  place  where  the  eggs  were  laid.  The  migratory  species 
breed  in  enormous  numbers,  and  when  they  >>ecome  too  abundant  for 
the  limited  food  supply  of  a  region,  they  develop  the  migmting  habit 
and  ti-avel  in  swarms.  These  insects  are  particularly  abundant  and 
troublesome  in  arid  and  semidesert  regions,  and  as  their  numbers  are 
subject  to  great  variation  according  to  climatic  and  other  conditions, 
the  visitation  of  a  locust  swarm  may  be  expected  at  any  time  during 
the  warmer  nK)nths  of  the  year.  In  dry  regions  locusts  are  the  most 
dreaded  of  insect  pests.  Because  of  their  voracity  and  the  rapidity  of 
their  attack,  they  lay  waste  entire  townships,  counties,  and  even  large 
portions  of  States. 
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THE  BEB-LEGOED  LOOUBT. 

(Melaiioplii  femur-ralmim  De  (i.)- 

Thi:^  is  our  uomiiionuHt  North  American  grasshopper,  being  found 

practically  everywhere.     It  is  one  of  the  smaller  species  (tig.  43),  and 

where  it  ia   not  held   in   subjection  by 

numerous    natural    enemies   of    various 

kinds  it  may  l)ocome  a  decided  nuisance 

in  cultivated  lands.     It  was  destructive 

to  sugar  beet  in  Illinois  in  1899.     It  sel- 

iimiKiH!  (after  Riipyi.  dom   exhibits   the  migratory  tendency, 

Init  sometimes   gathers   in  swarms  and 

moves  in  concert,  not,  however,  rising  to  great  heights,  but  drifting 

with  the  wind  as  do  the  true  migi-atory  species. 

THE  BOOET  HOTTNTAIK  LOCUST. 

{^felanoplllll  n/rretfu  Thomas). 

This  ia  the  most  destructive  of  all  native  grasshoppers,  and  has  been 

the  cause  of  greater  tosses  to  agriculture  in  the  past  thirty  years  or 

more  than  perhaps  all  of  the  other  known  species  of  grasshoppers 

combined.     Ita  range  of  injunousness  is  not  limited  to  the  Rocky 

Mountain  region,  hut  it 

is  more  abundant  there 

than   elsewhere.      It   is 

illustrated  in  figures  44 

and  15. 

Those  who  were  inter- 


Fiu.  44.— J/'JuH'^ng  agirrtufi.*  <i,  a,  a,  fvnulu  in  diltL'n.'iit  ponl- 
tfona.  OTlpcMlliiw:  b.  rjts-pod  enlracturt  Irom  tc'"<>i>d,  with 
the  end  broken  open:  r.  h  few  t.'iw>  lyiiUt  lotc  on  Ihu 
Kmund:  if,  <■,  filinwthecBnhpiinliillyninoved,  tiillliintnilP 
nn  (-Kg-muM  xliviu)}'  In  pliu-i:  ninl  one  being  plai-«l;/.Hli«w» 
wrhtn!  Buili  H  niiuH  luv  Thtu  fovero<l  "i-  (nfiur  RUcyl. 

ested  in  farming  in  the  70's  in  Kansas,  Nebraska,  and  some  neighlwr- 
ing  States  have  cau.se  to  remember  the  depredations  of  the  Rocky 
Mountain  locust.  During  1874—1877  it  was  directly  responsible  for 
the  loss  of  i?lilO,(KlO,(K10,  in  addition  to  an  indirect  loss  by  the  stoppage 
of  busine.ss  and  other  enterprises  which  might  have  aggregated  as 
much  more.     It  was   for  an   investigation  of   this  species  that  the 


PB00BB8S  OF  BEET-SnOAB  INDUSTRY,  1902. 


197 


United  States  Entomolofrica)  Comniit^sion  wan  formed,  which  piililished 
from  1K77  to  1879  two  voluminoim  reports  on  it  alone.  A  Nhorttr 
account  of  this  Hiid  some  of  the  other  more  important  grasshoppers 
diM;us!ied  in  the  Commis.sion  Iteports  i.s  furnished  in  Bulletin  No.  25 
(o.  d.).  Division  of  Entomology. 


In  Kansas  and  Nebra.ska  and  elnewhere  in  the  Middle  \Vc«t  the 


x'UHt,  shown  in 
II  the  edges  o( 


fanner  i.-j  much  bothered  at  times  by  the  large  yelhn 
Sgure  4^.  It  can  usually  )>e.  found  along  roadsides  and  o 
grove«,  prefeiTing  rank 
vegetation  where  such 
abounds.  When  it  be- 
comes unusually  numer- 
ous it  is  quite  destructive 
(o  v^etable  crops  and  to 
cereals;  in  fact,  it  is  rated  ^      " 

by  some  as  next  in  importance  to  the  two  species  which  have  been 
considered.  Two  forms  of  this  insect  make  their  home  in  the  Middle 
Wes^t — a  yellow  form,  which  is  the  commonest,  and  a  blaek  one.  They 
do  not  appear  to  differ  otherwise  than  in  color. 

THE  TWO-STBIFED  I.0OUBT. 

{Melatu/jilus  Irimltril'tn  Kay.) 

The  name  two-stripexi  locust  and  the  accompanying  illustration 
(fig.  47)  together  with  the  statement  that  the  ground  color  of  this 
species  is  brown,  striped  with 
yellow,  IS  sufficient  for  its  detei- 
mination.  It  is  -somewhat  vari- 
able, however.  Like  others  of 
its  kind  it  develops  where  vege- 
tation is  rank,  in  weed  patches 
and  in  low  ground,  and  after 
exhausting  the  vegetation   in 

" such  localities  it  enters  gardens 

and  cornfields  and  does  much  injury  to  crops.  It  occurs  from  the 
Atlantic  to  the  Pacitic,  and  from  the  (Jiilf  State's  to  far  North, 

METHODS   OF  CONTROL. 

Grasshoppers  are  generally  kept  within  normal  numlwirs  by  numer- 
ous natural  agencies,  among  which  are  nearly  all  large  forms  of  insec- 
tivorous birds  and  mammals,  batracfaians  and  reptiles,  and  fungous 
They  also  have  large  numbers  of  predaceous  and  pai-asitic 
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insect  cimuiiiis,  which  kill  them  off  in  oitiinary  seiuiotit).  With 
(^Imiigeis  of  atmospheric  conditiun^,  howevei',  the  inM.'<^t  and  fungoiLd 
onemies  are  frequeiitlj'  dewtroyed,  and  then  the  grasshopper^i  increase 
in  abundance.  In  auch  cases  they  oan  be  destroyed  by  several  artifi- 
cial methods.  The  remedies  that  have  proved  most  efficient  are; 
(1)  plowing  under  the  egifs  befoi-e  these  have  had  time  to  hatch,  and 


by  lmii<I  (nTter  Rtley). 

(2)  capturing  the  unfledged  locusts,  as  well  as  many  of  those  which 
have  become  winged,  >»y  means  of  hopperdozers  or  kerosene  pans. 

Ilopperdozn'x  are  necessary  implements  of  warfare  ^^inst  most 
grasshoppers.  They  are  shallow  sheet- iron  pans,  made  of  any  size 
most  convenient,  or  canvas  frames,  mounted  on  runners  to  be  drawn 
over  the  ground  either  by  a  horse  or  by  hand,  preferably  against  the 

wind,  in  such  a  man- 
rter   tliat   the   grass- 
_^   .  hopjiers  will  leap  into 

/•MJ^^^.    them  and  be  killed  by 
IjI         QSff'  >^~^  —     coming  into  contact 

^'^-^Sf^SjH?^  ^ai*^   r*r      ^    with  the   tar  or  oil 

which  is  poured  into 
them  for  tlie  purpose. 
Two  forms   of  hop- 
perdozers  are  shown 
in  tigurejj  48  and  49. 
Bran-arsfnlc  mix- 
ture is  another  rem- 
edy of  great  value  in 
the  pidintion  of  iiijur\  to<ui  i  ult  \ated  crops.     The  directions  for 
preparing  this  mash  have  l>oen  given  under  i-eniedies  for  ciitwomis 
(page  1S5). 

FtuigoiiH  liinffitcs  an  a  nnniihj. — I>uring  the  years  1901-2  the  subject 
of  the  ixiMsiblo  control  of  grasshoppers  by  means  of  contagious  diseases 
was  taken  up  by  the.  Division  of  Entomology,  and  a  report  by  Dr. 
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Howard  of  progress  in  experimental  work  was  published  in  the  Year- 
book of  the  Department  for  1901  (pp.  459-470).  Unfortunately  the 
spread  of  these  diseases  is  so  contingent  upon  certain  weather  condi- 
tions that  while  uninfected  grasshoppers  may  be  inoculated  under  the 
most  favorable  circumstances,  we  can  not  always  obtain  or  predict 
atmospheric  conditions  which  will  operate  with  the  disease  in  destroy- 
ing the  grasshoppers.  The  conclusion  is  therefore  reached  that,  owing 
to  the  inability  of  man  to  control  the  conditions  necessary  to  the 
spreading  of  the  disease,  it  is  far  better  to  employ  the  bran-arsenic 
mash^  hopperdozers,  fall  plowing,  and  other  remedies  which  have  l)een 
specified  where  possible  in  preference  to  the  fungus;  in  other  words, 
we  can  not  depend  absolutely  on  the  fungus,  although  in  some  cases  it 
is  eminenth'  beneficial,  more  especially  in  climates  which  are  unusually 
moist  and  in  which  the  conditions  desired  are  ordinarily  present.  The 
principal  diseases  in  question  are  caused  by  Mucor  ramomiA^  Empum 
grylli^  and  an  undetermined  species  of  the  genus  Sporotrichum. 

Poitsfnied  Iwrne  dr(>ppings. — During  recent  years  Mr.  Norman  Criddle 
has  used  a  mixture  with  great  success  against  locusts  in  Manitoba.  It 
consists  of  1  part  of  Paris  green  mixed  thoroughl}"  in  60  parts  of 
fresh  horse  droppings,  2  pounds  of  salt  to  half  a  barrel  of  mixture 
being  added  after  being  dissolved  in  water.  This  is  placed  in  a  half 
barrel  and  drawn  on  a  cart  to  the  edge  of  the  infested  field  or  one  likely 
to  be  invaded.  The  mixture  is  then  scattered  broadcast  along  the 
edge  of  the  crop,  or  wherever  needed,  by  means  of  a  trowel  or  wooden 
paddle.  The  locusts  are  attracted  to  it  and  are  killed  in  large  num- 
bers by  eating  the  poison.''  Although  this  mixture  is  "sure  death," 
it  sometimes  requires  from  two  to  five  days  for  it  to  kill  the  locusts. 

Rye  aJt  a  trap  crop, — Manitoba  farmers  also  deal  successful!}-  with 
locusts  by  sowing  a  strip  of  rye  around  the  edge  of  a  field  of  wheat. 
The  former  grain  gi'ows  more  rapidly  and  it  requires  a  long  time  for 
the  insects  to  eat  sufficiently  of  it  to  destroy  it.  The  rye  is  poisoned 
with  a  spraj'^  of  Paris  green.  Beet  fields  might  be  protected  in  the 
same  manner. 

Burning  over  and  plowing. — In  some  cases  it  has  been  possible  to 
ascertain  the  particular  breeding  places  of  grasshoppers,  some  species 
depositing  their  eggs  in  pasture  lands  and  among  foothills  at  the  bases 
of  mountains  in  the  far  West  in  regions  in  which  the  tar  weed  grows. 
Here  the  egg  cases  can  be  destroyed  by  burning  over  the  ground  late 
in  the  fall  after  all  of  the  eggs  are  deposited,  or  by  plowing  them  in 
to  a  depth  of  6  or  8  inches  before  they  hatch  in  the  spring. 

In  case,  for  any  reason,  it  is  not  feasible  to  employ  any  of  these  last- 
mentioned  remedies,  and  the  place  of  egg  deposit  is  ascertained,  a 
watch  should  be  kept  for  the  young  grasshoppers  and  they  should  be 

"Fletcher,  Rept.  Ent.  and  Bot.  Experimental  Farms,  Canada,  for  1902, 1903,  p.  187. 
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dentroyod  as  soon  as  poKsible  after  hatchinj^  by  moan«  of  the  hran- 
arsenic  mash. 

TurkeyH, — Prof.  Lawrence  Bnmer,  of  Nebraska,  states  that  tur- 
keys are  useful  in  freeing  orchards  and  vineyards  of  grasshoppers 
and  they  may  bo  employed  in  other  fields  for  the  same  purpose.  In 
one  case  a  flock  of  76()  turkeys  was  kept  at  work  in  the  destruction  of 
gmsshoppers.  The  turkeys  have  to  be  watched,  however,  as  they 
sometimes  vary  their  diet  with  vegetables. 

Coopei*nt!(m  is  of  the  greatest  value  in  the  treatment  of  grass- 
hoppers, particularly  in  regions  where  the>"  reach  their  greatest 
development;  and  the  thoroughness  with  which  work  is  done  in  one 
year  will  show  in  the  greatly  reduced  numbers  with  which  the  farmers 
will  have  to  deal  the  next  season. 

Many  of  the  remedies  that  have  been  advised  as  remedies  for  grass- 
hoppers in  general  are  applicable  to  the  migratory  forms,  but  these 
frequently  occur  in  such  immense  swarms  that  it  is  practically  impossi- 
ble to  che<*.k  them  until  the  crops  are  destroyed.  It  is  of  the  highest 
importance,  therefore,  that  remedies  be  employed  at  the  very  first 
onset,  and  that  these  measures  be  generally  observed  over  considerable 
territory,  as  the  insects  fly  rapidly  from  one  field  to  another. 

LEAF-MINEES. 

Three  forms  of  maggots,  the  young  of  small  two-winged  flies,  more 
or  less  resembling  the  common  house  fly,  mine  the  leaves  of  beets  and 
spinach,  causing  varia})le  blotches  on  the  outer  cuticle,  which  is  left 
entire  until  ruptured  by  the  escape  of  the  maggot  when  it  matures  and 
deserts  its  old  home  for  transformation  in  the  earth  below.  The 
abandoned  mines  dry,  shrivel,  and  become  torn  by  su})sequent  growth 
of  the  plant. 

THE  BEET  OK  SPINACH  LEAF-MINEK. 

{Pegomya  vicina  Lintn.  )•" 

The  beet  or  spinach  leaf -miner  is  the  best  known  of  these  insects, 
and  at  the  present  time  the  only  one  that  need  be  considered.  It  is 
practically  confined  to  l)eets,  spinach,  and  like  plants,  such  as  lambs- 
quarters,  and  is  to  be  reckoned  among  prominent  beet  pests,  as  it  Is 
apparently  increasing  in  destructivcness. 

The  parent  fl}"  is  shown  at  figure  50,  a,  h  representing  the  head  of 
the  male,  and  c  that  of  the  female.  The  ground  color  is  gray  with  the 
front  of  the  head  silver  white.     The  lK)dy,  including  the  legs,  is  i-ather 

^Lintner,  1st  Annual  Kept.  Insects  N.  Y.  for  1S81  (1882),  pp.  203-211;  Howard, 
Inflect  Life,  Vol.  VII,  j)]).  ;w'9-IJ81;  Sirrine,  14th  Kept.  N.  Y.  Agricultural  Experiment 
Station  for  1895  (1S9()),  pp.  625-^33;  Pettit,  Bui.  175,  Mich.  State  Agr.  College  Exp. 
ta.,  1899,  pp.  350-357. 
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sparsely  t-overed  witb  long  atiS  h\tu:k  h&irs.  When  in  action  the 
body  in  carried  usually  in  a  somewhat  curved  position,  hut  when 
extended  measures  nearly  a  quarter  of  an  inch.  The  maggot  (_/)  in 
white,  and  so  nearly  transparent  that  the  contents  of  the  abdomen  can 
be  seen  through  the  posterior  portion. 

In  many  cases  infestation  can  he  traced  directly  to  the  insects  hav- 
ing hred  in  lambs-quarters  and  similar  weeds,  which  if  not  destroyed 
by  ordinary  methods  of  cultivation  mature  and  die  during  October. 
The  flies,  by  close  observation,  may  lie  seen  in  flight  just  al>ove  the 
ground  or  hovering  about  their  different  food  plants.  The  eggs 
are  placed  on  the  lower  surface  of  the  leaves  and  arranged  in  masses 
of  from  two  to  live.     When  the  young  hatch  they  bury  themselves 


— Ptgtnttya  vicitia:  a^  fly;  b,  head  of  male  fly;  c.  haui  of  lot 
niai>fl;  c  egg:/,  maggot:  9.  tiiMii  ot  name;  h,  cephalic  hooka  ai 
J.uul  segment;  it.  anelspincles;  i.  puparium— ail  enlarged  (alter 


of  egg,  highly  mag- 
ulhoTncic  KpirBClea; 
loii  of  Enlomology). 


within  the  leaf  tissue,  constructing  a  thread-like  mine  which  they  after- 
wards extend  in  a  curve  or  semicircle. 

Transformation  to  pupfe  takes  place  in  most  cases  in  loose  soil, 
which  themagpota  enter  only  to  a  short  distance  or  under  fallen  leaves. 
Occaijionally  maggots  transform  within  a  leaf  if  the  latter  happens  to 
rent  on  the  ground. 

Injury  appears  to  Ite  most  frequent  in  late  fall,  hut  may  be  due  to 
earlier  generations  in  midsummer.  Dr.  Howard  states  that  eggs 
hatch  in  from  three  to  four  days,  and  the  larval  stage  is  passed  in  seven 
or  eight  days,  the  puparium  or  resting  stage  requiring  from  ten  to 
twenty  days.  These  periods  will  vary  according  to  the  state  of  the 
atmosphere.  An  instance  of  damage  to  sphiach  in  Pennsylvania  was 
reported  in  May,  1903. 
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Met  hodn  of  control, — When  this  leaf-minerocx'urs  in  kitchen  gardenia 
it  is  most  easily  controlled  by  gathering  and  destroying  the  leaves 
as  soon  as  found  infested,  and  neighboring  plants  which  serve  it  for 
food  should  be  treated  in  the  same  manner.  In  large  fields  of  sugar 
beet  much  injury  might  be  averted  by  proceeding  in  the  same  manner 
at  the  outset  of  attack. 

Insecticides  have  been  suggested,  but  the  habit  of  the  maggot  of 
feeding  within  the  leaf  at  once  indicates  their  uselessness.  Kerosene 
emulsion  has  been  tried  without  effect.  Mr.  Sirrine  has  observed  that 
many  gardeners  and  farmers  on  Long  Island,  where  this  insect  is  a 
spinach  pest  of  impoilance,  have  practiced  late  fall  and  early  spring 
plowing,  and  are  still  troubled  with  it.  But  it  is  probable  that  clean 
culture  is  not  also  practiced,  hence  the  insects  have  an  opportunity  to 
breed  in  weeds  and  return  to  cultivated  plants.  As  the  insect  appears 
to  prefer  spinach  to  beets,  it  is  possible  that  the  former  might  be  used 
as  a  ti-ap  crop  in  sugar-beet  fields. 

PLANT-BUGS. 

The  sugar  beet  furnishes  sustenance  for  hordes  of  sucking  insects, 
such  as  plant-bugs,  plant-lice,  leaf-hoppers,  root-lice,  and  numerous 
related  forms,  but  many  of  these  insects  live  normally  on  wild  plants, 
weeds,  and  grasses,  on  which  their  younger  stages  are  passed,  and 
prefer  most  other  vegetable  crops,  when  readily  obtainable,  to  beets. 
Among  the  more  common  forms  of  these  insects  which  obtain  nour- 
ishment by  suction  are  seveml  species  of  true  bugs  of  the  family 
Capsidie,  generally  termed  plant-bugs,  although  some  forms  are  also 
known  as  leaf-bugs,  chinch  bugs,  and  by  similar  names  indicative  of 
their  habits  or  appearance.  The  commonest  and  most  injurious  of 
these  insects  are  two  forms  of  false  chinch  bugs  and  the  tarnished 
plant-bug  and  garden  flea-hopper. 

THE  TABNISHED  PLANT-BUG. 

( Ijygujn  praUnm  Linn. ) 

As  this  is  the  commonest  of  all  bugs,  and,  according  to  general  ver- 
dict, one  of  the  most  troublesome,  it  may  serve  as  an  example  of  this  ! 
class.  It  is  at  home  practically  everj^where  in  North  America,  from 
Canada  to  Mexico,  and  attacks  most  plants  whether  cultivated  or  wild. 
It  occurs  in  fields  of  sugar  beet  throughout  the  warm  season,  and  fre- 
quently docs  damage  to  garden  crops,  both  vegetable  and  fruit,  and  to 
trees  grown  in  nurseries. 

The  mature  plant-bug  is  of  the  appearance  shown  in  figure  51  at  the 
left.  The  general  color  is  a  pale,  obscure,  grayish  brown,  marked  with 
black  and  yellow,  the  thorax  also  with  red.  The  pattern  is  variable,  but 
more  or  less  as  illustrated:     The  legs  are  still  paler  brown  or  yellow- 
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ish,  riiijfpd  with  darker  brown.     Thn  length  is  alKiiit  one-fifth  or  thro*- 
sixteenths  of  an  tiu-h. 

This  plant-bug  hajH  been  f^tated  to  p&ss  through  four  stages  of  growth 
from  the  time  it  haU-hes  from  the  e^  until  it  reaches  the  adult  condi- 
tion, )>ut  tliere  is  little  doubt  that  there  are  five  stages,  bo  agree  with 
other  speeie«  of  plant-bugs  which  have  been  tnwed  through  their 
metamorphoses.  In  the  first  stage  the  insect  rncnsurew  only  one-twen- 
tieth of  an  inch,  and  is  yellowish  or  j'cllowish  given  in  color.  The 
known  stages  are  shown  in 
figures  r>l  and  52. 

Were  it  not  for  the  faet  that 
thin  plant-  bug  feeds  upon  su<'h 
a  variety  of  crops  a.*'  well  as 
weeds.  thu«  diminishing  the 
damage,  it  would  l)e  much 
more  injurious  than  it  really 
id.  It  has  been  asserted,  and 
with  prol)able  truth,  that  the 
puncture  of  the  bugs  is  poison- 

,  ,.  _  nympn  hi  n^ni — iiiMriy  iguriiiui*^  lUKurai  mise  long' 

OUH  to  plant  life.  1,„.|,  pivl,don  or  Enlomology). 

The  bugs  are  extremely  ac- 
tive, and  quick  of  flight  a-t  well  as  on  foot,  and  when  disturbed  in  the 
least  have  the  habit,  in  common  with  many  other  plant-bugs,  of  dodg- 
ing t«  opposite  sides  of  the  plant,  where  they  I'emain  out  of  sight. 

The  tarnished  plant-bug,  as  previously  stated,  can  be  found  afield 
throughout  the  season,  appearing  in  early  spring  and  disappearing 
only  when  cold  weather  approaches.  Hil>ernation  is  usually  in  the 
adult  stage,  but  the  nymphs  or  inmiature  forms  are  sometimes  seen 
under  circum.stances  timt  would 
lead  to  the  Iwlief  that  the  spe- 
cies also  winters  over  in  this 
stage.  The  insects  pass  the 
winter  under  any  convenient 
shelter,  pai'ti<^ularly  in  rubbish 
left  in  fields  and  in  fence  cor- 
ners, and  under  leaves,  )K>ard8, 
and  stones.  After  copulation 
in  early  spring  the  females  deposit  their  eggs  singly  and  directly  on 
their  host  plants,  oviposition  continuing  for  two  weeks  or  longer. 

Reiiiedle". — The  great  activity  of  the  tarnished  plant-bug,  coupled 
with  its  habit  of  feeding  on  so  great  a  variety  of  plants,  i>assing  from 
one  to  another  with  no  apparent  choice,  renders  it  more  difficult  of 
control  than  if  it  were  concentrated.  It  can  not  tx",  kept  in  bounds  by 
any  single  ivmedy,  at  least  when  it  occurs  in  great  numbers.  In  tde 
application  of  insecticides,  or  other  remedial  mea.'^urcs. 
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to  include  other  food  plants  or  most  forms  of  vegetation  in  order  to 
keep  the  insects  away  from  the  crop  which  is  being  injured. 

Kerosene  emulsion  is  one  of  the  best  remedies,  but  must  be  applied 
thoroughly  and  at  frequent  intervals. 

Pyrethrum  must  be  applied  in  the  same  manner,  but  as  it  is  one  of 
the  most  expensive  of  insecticides  its  use  would  hardly  be  profitable 
on  beets,  although  valuable  on  some  other  plants  subject  to  injury,  for 
example,  on  berries,  where  it  is  impossible  to  apply  poisons  that  would 
be  harmful  to  man. 

If  insecticides  are  employed  they  are  best  applied  early  in  the  morn- 
ing, before  the  insects  have  become  thoroughly  active  and  while  the 
dew  is  on  the  plants,  ^s  this  facilitates  the  spreading  of  most  applica- 
tions which  are  used. 

Hand  methods,  although  scarcely  applicable  to  large  fields,  are  of 
the  greatest  value  over  small  areas,  and  a  hand  net  of  stout  cloth  is  use- 
ful for  sweeping  plants  and  surrounding  grasses  and  weedy  vegetation 
in  which  the  insect  is  sure  to  be  found.  A  day's  experience  will  be 
sufficient  to  teach  anyone  that  more  insects  can  be  captured  in  this 
manner  than  in  any  other. 

Clean  culture,  although  mentioned  last,  is  the  first  necessity,  and  if 
fields  subject  to  injurj'^  by  this  plant- bug  are  kept  free  from  weeds  of 
all  kinds  and  the  rubbish  is  cleaned  away  as  soon  as  the  crop  is  harvested* 
losses  will  l^e  greatly  lessened.  After  a  crop  is  oflf  "burning  over" 
or  "  l)ack  firing"  should  be  practiced  in  the  same  manner  as  already 
descril)ed  in  connection  with  armv  worms  and  cutworms. 

THB  FALSE  CHINCH  BUG. 

( XyifiuH  aiigusUitus  Uhl. ) 

This  plant-bug  is  li  beet  feeder  of  long  standing,  and  like  many 
other  species  which  have  been  mentioned,  shows  a  tendenc}'  toward 
being  omnivorous,  although  cruciferous  plants,  such  as  cabbage  and 
turnip,  appear  to  be  the  favorite  food.  It  does  more  or  less  injury  to 
potato,  lettuce,  grapevine,  strawberry,  and  even  gi'ass  and  the  foliage 
of  apple  trees.  Its  English  cognomen  is  derived  from  the  fact  that 
since  very  early  times  it  has  been-  sent  by  correspondents  to  official 
entomologists  under  the  impression  that  it  was  the  true  chinch  bug, 
to  which,  indeed,  it  is  related. 

It  is  grayish  brown  and  of  the  appearance  shown  at  figure  53,  r, 
measuring  about  one-eighth  of  an  inch.  In  the  same  figure,  at  a,  a  leaf 
of  potato  is  illustrated,  which  shows  minute  circular  specks  which  are 
rusty  in  color  where  the  l)eak  of  the  bug  has  been  inserted.  This  recalls 
the  method  of  attack  of  certain  flea-beetles  which  have  already  been 
described.  When  occurring  in  large  numbers  the  false  chinch  bugs 
crowd  together  on  plants  after  the  manner  of  chinch  bugs  on  com, 
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and  harlequin  bugs  on  cabbage,  and  as  they  feed  by  suction  they  soon 
exhaust  a  plant  by  depriving  it  of  its  vital  juices,  causing  it  in  time 
to  wilt  and  perish.  The  distribution  of  the  species  extends  from  New 
HaoipMhire  to  the  Gulf,  and  westward  to  the  Pacific  State^^i.  It  in  sub- 
j(K>t  to  the  same  atmospheric  influences  as  tbe  true  chinch  bug,  damp, 
rainy  weather  being  unfavorable  to  its  development. 

Rnmedies, — The  best  manner  of  holding  this  bug  in  control  consists 
in  rlfn  culture,  keeping  down  all  purslane,  a  favorite  host  plant,  the 
careful  cleaning  up  of  crop  remnants  and  other  tratih  before  winter, 
and  the  collection  of  the  bugs  when  they  o<^cur  in  numbers  in  pans 
or  pails  filled  with  water  and  a  thin  acum  of  kerosene.  The  free  use 
of  kerosene  emulsion  and 
pyrethrum  is  also  of  value, 
the  latter,  though  expensive, 
beingefficientin  small  fields. 


(Nyniw  mintttwi  Uhl.) 
According  to   recent  re- 
ports   emanating   from    SOV-         ahowmg  puncluren  ol  Iht  bag;  b.  loHl  > 

eral  sources  in  Colorado,  Rir4"D*^rfon""Enwmoi4y)'  """"  '"'""^  '°'™ 
this  insect  i.s  of  growing  im- 
portance an  a  beet  post.  It  appears  to  be  more  particularly  destruc- 
tive to  >)eet8  grown  for  seed,  the  injury  lieing  accomplished  by  the 
bags  trapping  the  green  seed,  which  in  consequence  dries  up  and  fails 
to  mature  properly. 

It  differs  but  slightly  from  the  previously  mentioned  species,  being 
a  little  smaller,  measuring  only  about  a  sixteenth  of  an  inch  in  length. 
Its  distribution  and  its  food  habits  appear  to  be  practically  the  same, 
in  fact  additional  study  is  necessary  to  determine  whether  the  two 
forms  are  actually  distinct  species. 

Remedies. — It  has  been  ascertained  by  beet  growers  that  the  flood- 
ing of  infested  fields  causes  the  insects  to  leave,  and  the  growing  of 
mustard  as  a  trap  crop  has  given  excellent  results,  precautions  iwing 
taken  that  the  mustard  be  not  allowed  to  run  to  seed,  a-s  it  is  likely  to 
become  a  pest  itself.  Other  remedies  advised  for  the  common  false 
chinch  bug  just  considered  are  also  applicable. 

THE  GAILDSN  7LEA-H0FFXB. 
(Halticxui  uhieri  Giard.) 

In  recent  zeal's  this  minute  black  bug  has  been  the  occasion  of  con- 
siderable injury  in  various  parts  of  the  country.  In  181>0  it  did  dam- 
age to  beanw  in  Kansas,  and  in  1896  like  injury  was  inflicted  on  red 
clover  and  other  plants;  in  Ohio.     It  is  commonly  seen  in  beet  fields, 
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but  evinces  a  partiality  for  leguminous  plants,  including  eowpea  and 
pea,  and  has  also  been  destructive  to  smilax  in  greenhouses  and  to 
potato,  morning-glory,  and  chrysanthemum.  In  1897  it  was  some- 
what troublesome  on  edible  legumes  in  Maryland.  Among  other 
plants  which  it  attacks  are  egg-plant,  pumpkin,  cabbie,  and  nuuior- 
ous  weeds.  It  occurs  most  abundantly  on  the  under  side  of  leaves, 
which  it  punctures  so  ajs  to  cause  the  death  of  the  tissue  in  small, 
irregular,  somewhat  characteristic  white  patches. 

This  species  is  shown  highly  magnified  in  fig.  54  in  the  three  fonus 
of  ita  adult  stage.  In  its  brachypterous  or  short-winged  form  it 
greatly  resembles  the  common  black  cucumber  flea-beetle,  alike  in 
appearance,  in  the  nature  of  its  work,  and  in  its  saltatory  power.  It  is 
evidently  native  and  well  distributed  from  Canadu  and  New  England 
southward  to  Florida  and  westward  to  Utah.     This  shows  a  range 


from  the  Boreal  life  zone  to  the  (iulf  strip  of  the  Lower  Austral. 
According  to  the  observations  of  Mr.  F.  M.  Webstei-,  this  species 
may  hilwrnatc  in  the  adult  stage,  although  probably  it  usually  pa»«s 
the  winter  in  the  egg. 

RiwudUt. — The  l>est  remedy  is  kerosene  enmlai on  applied  thoroughly 
as  an  underspray. 

Many  of  the  instances  of  injury  that  have  been  reported  have  been 
largely  due  to  the  planting  of  susceptible  crops  in  the  immediate 
vicinity  of  clover,  which  is  evidently  the  preferred  host  plant.  When 
the  clover  is  cut  the  fleti-hoppei-s  migrate  to  other  crops,  and  when 
sufficiently  numerou.s  cause  damage.  It  is  obvious  that  with  a  little 
aire  in  cropping,  such  as  the  avoidance  of  growing  crojjs  8ubie<'t 
to  injury  in  the  immediate  vicinity  of  clover,  much  injury  would  be 
averted. 
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LZAT-HOPPZSS. 

Numerous  species  of  leaf-hoppers,  insccta  which  ohtain  their  food 
by  suction  in  the  same  manner  m  plant-lice,  are  nearly  always  to  be 
found  on  sugar  beet  and  simitar  vegetables.  None  of  these,  however, 
appears  to  be  restricted  to  vegetables  for  food,  but  usually  develop 
OD  grasses,  although  occasionally  also  on  other  plants.  As  a  rule,  in 
their  earlier  stages  they  exhibit  a  decided  limitation  to  the  food  plant 
on  which  they  began  Itreoding;  but  as  they  near  the  more  mature 
ift^es  they  a.ssume  the  habit  of  feeding  more  indiscriminately. 
Considerable  divergence  is  exhibited  in  regard  to  life  histories;  but 
since  these  insects  are,  as  a  rule,  not  particularly  destructive  to  beets, 
further  discussion  of  this  general  problem  may  be  omitted. 

THB  OintRANT  LBAF-HOPFEB. 

( Empoaica  mali  Le  B. ) 

This  leaf-hopper  is  described  by  Messrs.  Forbes  and  Hart  as  "  proba- 
bly our  worst  all-round  leaf-hopper  pest,  so  excessively  abundant  that 
notwithstanding  its  varied  diet  it  is  able  to  make  a  serious  attack  on 
quite  a  number  of  the  cultivated  plants  on  its  list.'"  It  has  been  found 
in  extreme  abundance  on  sugar  beet  everywhere  in  Illinois,  both  as 
nymph  and  adult,  showing  its  ability  to  breed  on 
this  plant.  It  also  attacks  beans,  cowpea,  potato, 
celery,  and  corn,  and  various  fruits,  as  well  as  shade 
and  forest  trees.  It  is  a  tiny  insect,  pale  green  in 
all  stages,  and  is  apt  to  be  confused  with  related 
species.  The  row  of  six  (sometimes  eight)  white 
dots  along  the  anterior  margin  of  the  protborax 
distinguishes  it  from  others. 

THE  FLAVESOENT  IJIAF-BOPPBIL 
[ Empoa»ca finrrn'm*  Kav.) 

Very  similar  to  the  preceding  in  appearance,  size, 
habits,  and  distribution  is  the  above-mentioned  spe- 
cies (fig.  55).     It  is  sometimes  even  more  abundant. 
It  is  paler,  nearly  white,  and  has  only  three  sjiots  on  the  mai'gin  of 
the  thorax. 

JtEMKI>IK8. 

As  a  result  of  studies  of  the  life  c<rononiy  of  leaf-hoppers,  it  has 
been  ascertained  that  simply  cutting  the  grass  and  perhaps  some  other 
plants  affected,  and  leaving  it  in  the  field,  will  prevent  eggs  from 
hatching;  the  drying  of  the  stems  results  in  the  crushing  and  distor- 
tion of  the  eggs,  owing  to  the  shrinkage  of  the  plant  tissues  and  the 
cnrling  of  the  edges  of  the  sheaths. 
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Fia.  66.— Head  of  plant- 
loufic,  showing  suck- 
ing beak— much  en- 
larged (original.  Divi- 
sion of  Entomology). 


PLAHT-LICE. 

Several  formn  of  plant- lice  affect  the  leaves  of  sugar  beet,  but  as  far 
as  at  present  known  do  not  inflict  extensive  injury.  Among  the  plant- 
lice,  however,  are  some  few  forms  which  have  the  habit  of  feeding  on 
the  roots,  being  known  as  root-lice,  and  these  are  of  the  greatest 

importance  when  atmospheric  conditions  conduce 
to  their  development  or  the  plants  are  first  injured 
through  other  causes. 

THE   MELON  PLANT-LOUSE. 

{Aphis  gossypii  Glov. ) 

The  melon  plant-louse  or,  as  it  is  more  commonly 
known,  the  melon  louse,  is  perhaps  the  commonest 
species  found  on  beets,  and  is  the  best  known  as 
well  as  most  destructive  of  all  insects  of  this  class. 
Fortunately  for  the  beet  grower  it  does  not  favor 
this  crop,  and  is  usually  found  only  in  moderate 
numbers  on  beets  when  other  plants  are  available. 
The  writer  has  seen  a  considerable  number  of  this  species  on  beet 
leaves  working  in  their  usual  manner  by  pumping  up  the  juices 
through  their  boaks  (fig.  56),  but  although  the  plants  were  carefully 
watched  the  operations  of  the  plant-lice  did  not  seem  to  hinder  the 
growth  of  the  plants  in  any  degree.  Nevertheless,  this  louse  is  capa- 
ble of  serious  damage,  more  especially  in  the  event  of  exhaustion  of 
favorite  host  plants,  like  melons  and 
other  cucurbits,  w^hich  would  drive  it 
to  beets  if  these  were  most  available. 
The  principal  forms  of  this  insect  are 
illustrated  in  figure  57. 

The  melon  louse  is  probalily  of 
American  origin  and  perhaps  tropical, 
since  it  prefers  plants  of  a  tropical 
nature,  has  a  very  wide  distribution 
in  North  and  South  America  and  the 
West  Indies,  and  has  been  observed  in 
Australia.  It  is  therefore  apt  to  be 
present  in  most  fields  of  sugar  l)eet, 
but  its  occurrence  there  can  usuallv  be 

traced  to  other  plants  on  which  it  develops  more  freely,  some  of  which 
have  already  been  mentioned.  Among  others  of  the  favorite  host 
plants  are  cotton,  okra,  purslane,  stmwberry,  and  orange  and  other 
citrus  trees.  Attack  begins  in  early  spring  and  may  last  until  winter, 
according  to  season,  climate,  and  other  circumstances. 

JVatural  eiunn!e.s, — As  an  illustration  of  an  insect  pest  held  in  abey- 


Fi«,  hl.—Aphim  ffowypii:  a,  winged  female; 
aa,  enlarged  antenna  of  same:  ab,  dark 
female,  side  view;  b,  young  nymph  or 
larva;  r,  last  stage  of  nymph;  d,  wlnglew 
female— -all  greatly  enlarged  (oiiginai* 
Division  of  Entomology). 
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snce  and  limited  to  innoxious  niitubers  by  natural  enemies,  no  better 
exftmple  could  lie  cited  than  in  aflfurded  by  thiM  plant-louse.  Its 
natural  enemies  include  several  species  of  ladybirds  or  '"  ladybugs," 
syrphuM  flies,  aphis  lions,  the  larvie  of  lace-wing  flies,  numerous 
species  of  minute  hymenopterous  parasites,  and  a  parasitic  fungus. 
The  insect  enemies  are  most  etfectivc  in  destroying  the  plant-lico  in 
dry  and  warui  weather.  In  a  cool,  damp  atmosphei-e,  which  is  apt  to 
be  encountered  early  in  the  season  when  plants  are  lirst  set  out,  the 
insect  enemies  are  as  a  rule  less  active,  and  at  such  times  injury  by 
plant-lice  is  likely  to  be  most  severe. 

The  species  shown  in  figure  58,  known  as  the  convergent  ladybird 
{Hippodamia  'xmvergenii),  is  one  of  the  most  beneflcial  insects,  as  it  is 


Fjo.  M.— /ttppmiaiiiin  rimitnjrnK  a,  adult:  b.  pupei  f.  iBrvR — all  much  eulncgiid  (original,  Division  of 
EiiUimulogyl.      , 

a  most  active  destroyer  of  plant-lice  which  feed  on  vegetables,  it 
is  common  on  sugar  beck),  and  it  is  interesting  to  note  that  on  one 
occasion  it  was  reported  as  feeding  on  the  leaves  of  that  plant  in 
Oregon  {Bui.  26,  o.  s.,  Div.  Ent,  p.  11). 

MBTHODS   OF   CONTROL. 

The  melon  louse,  although  a  difficult  insect  to  treat  when  it  occurs 
OB  cucurbits  and  »otae  other  plants,  can  lie  more  readily  conttolled  on 
beets.  In  fact,  all  of  the  leaf-infesting  plant-lice  can  be  destroyed  on 
beets  by  means  of  sprays  and  other  washes  and  by  some  of  the  ordi- 
nary general  methods  of  farm  pi-actice, 

Kerofene  •^nidsloii. — The  standard  remedy  for  plant-lice  is  kei-oscne- 
soiip  emulsion,  made  by  combining  2  {gallons  of  kerosene,  half  a  pound 
of  whale-oil  or  fish-oil  soap  or  1  quart  of  soft  soap,  with  1  gallon  of 
water. 

In  preparing  this   emulsion  the  soap  is  first  dissolved  in   boiling 

water  and  then  poured  while  boiling  hot,  but  awai'  from  the  fire,  into 

the  kerosene.     The  mixture  is  then  churned  somewhat  violently  for 

about  five  minutes  by  means  of  a  force  pump  and  direct  discharge 
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nozzle  throwing  a  strong  stream  by  pumping  the  liquid  back  upon 
itself.  When  properly  combined  the  mixture  will  have  become  of  the 
consistency  of  thick  cream.  It  is  then  placed  in  moderately  tight 
receptacles,  and  will  keep  almost  indefinitely  until  required  for  spray- 
ing, when  it  is  to  be  diluted.  For  plant-lice  this  staple  emulsion  is 
usually  diluted  with  from  10  to  15  or  20  parts  of  water. 

Its  habit  of  feeding  on  the  lower  surfaces  of  leaves  renders  the 
melon  louse  more  difficult  to  reach  })y  means  of  a  spray  than  in.sects 
which  live  on  the  upper  surfac^es.  In  the  application  of  an  emulsion 
or  other  wash,  therefore,  it  is  necessarj^  that  the  hose  be  fitted  with  an 
upturned  nozzle  in  order  to  secure  the  under  spraying  of  the  leaves, 
which  is  the  principal  resort  of  plant- lice  and  many  other  sucking 
insects. 

It  is  of  the  utmost  importance  that  the  sprays  or  other  remedies 
be  applied  on  the  first  appearance  of  the  insect  in  order  to  check  it 
before  it  succeeds  in  obtaining  a  good  start  and  to  prevent  its  further 
development. 

Spray iiig  with  water. — A  strong  stream  of  water  from  a  hose 
directed  on  plants,  so  as  to  hit  the  insects,  is  of  much  value  in  dislodg- 
ing them  from  the  plants,  to  which  they  do  not  usually  succeed  in 
returning,  and  where  this  can  be  readily  done  more  elaborate  reme- 
dies are  unnecessary. 

Pyrethrxim  administered  with  a  powder  bellows  to  the  lower  sides  of 
leaves  is  also  valuable  and  particularly  effective  on  young  plants.  It 
is,  however,  expensive,  and  can  not  be  profitably  used  in  large  fields. 

Clean  culture  aiid  fall  pi oiiying  sYiovXA  be  followed  as  the  most  effect- 
ive measure  of  prevention  of  attack  l)y  plant-lice  as  well  as  other 
insects,  and  this  includes  the  keeping  down  of  weeds  after  the  main 
crop  has  been  gathered  until  the  next  crop  is  planted,  this  treatment 
serving  to  rid  the  fields  of  many  pests,  particularly  those  which  do 
not  fly  readily,  by  depriving  them  of  food. 

FuniUjatlim  methoih. — In  very  recent  years  two  methods  of  f  umiga^ 
tion  have  been  rather  extensively  practiced  as  a  means  of  destroying 
the  melon  louse  and  related  insects  on  valuable  plants.  It  is  doubtful, 
however,  if  either  of  these  remedies  would  be  necessarv  on  beets 
except  in  regions  where  injury  is  more  extensive  than  has  thus  far 
been  reported. 

If  careful  watch  is  kept  for  the  first  appearance  of  this  plant  louse 
it  can  be  more  thoroughly  eradicated  by  means  of  fumigation  than  by 
any  other  method.  The  method  of  application  of  bisulphid  of  carbon 
consists  in  covering  the  affected  plants  ort  the  first  appearance  of  the 
pest  with  a  tub  or  similar  receptacle,  and  evaporating  the  chemical 
beneath  this  at  the  rate  of  a  dram  to  1  cubic  foot  or  less  of  space 
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inclosed.  A  tablespoonf al  serves  for  ordinary  tubs.  This  treatment 
does  not  injure  the  plants  and  if  the  tub  fits  tightly  to  the  ground 
the  vapor  of  the  bisulphid  is  retained  and  the  lice  will  all  be  killed. 
This  remedy  is  much  used  by  growers  of  melons  and  cucumbers  who 
watch  their  vines  carefully,  removing  and  destroying  affected  plants 
and  fumigating  those  which  can  be  saved. 

THE  BEET  APHIS. 

{Pemphigus  betw  Doane.) 

This  insect  is  a  root-louse  and  comparatively  new  as  a  pest.  Atten- 
tion was  first  drawn  to  it  in  1896,  and  for  three  or  four  years  after- 
wards it  did  considerable  injury  to  sugar  beet  in  Washington."  We 
do  not  know  its  full  life  history  nor  its  distribution,  but  it  occurs 
also  in  Oregon  and  probably  in  California.  In  Oregon  a  thousand 
tons  or  more  of  beets  were  ruined  in  a  year  in  a  single  valley.  This 
insect  is  one  of  many  which  may  be  seemingly  harmless  up  to  a  certain 
point,  but,  with  a  changed  environment,  become  of  more  importance 
economically. 

The  smaller  rootlets  of  beets  are  first  attacked  and,  when  the  aphis 
occurs  in  large  numbers,  they  are  soon  destroyed.  The  loss  of  these 
so  weakens  the  plant  that  it  is  not  able  to  withstand  further  attack, 
and,  as  a  result,  the  leaves  wither  and  the  beet  shrivels  and  becomes 
spongy.  W^ild  yarrow  {Achillea  la7iulos<i)  appears  to  be  a  normal  host 
plant,  and  when  its  roots  are  examined  in  localities  where  the  insect 
abounds,  they  will  frequently  be  found  covered  with  the  white  woolly 
excretion  of  the  insect,  while  the  louse  itself  is  feeding  on  the  smaller 
rootlets.  Thi^  species  also  lives  on  knotweed  or  door-mat  weed  {Poly- 
gonuvi  avicidare)^  on  grasses,  and  some  other  plants.  It  is  likely  to 
increase  its  range,  but  this  ma}'  be  a  matter  of  slow  accomplishment, 
unless  it  is  introduced  from  one  locality  to  another  on  beets  in 
shipment. 

METHODS   OF   CONTROI.. 

Owing  to  the  largo  acreage  which  is  planted  in  sugar  beet  in  many 
portions  of  our  country,  it  does  not  seem  probal)le  that  we  can  treat 
satisfactorily  an  insect  like  this  root- louse,  which  feeds  underground, 
by  means  of  insecticides.  Kerosene  emulsion  and  bisulphid  of  carbon 
will  no  doubt  kill  it,  but  the  expense  would  be  excessive  were  either 
used  on  a  large  scale.  Nor  can  we  hope  entirely  to  ei'adicate  the  pest 
when  it  has  taken  up  quarters  in  our  fields  by  means  of  cultural  meth- 
ods.   Additional  observations  on  its  life  history  and  experiments  look- 

flCordes:  Sugar  Beet  Gazette  for  November,  1899;  Doane:  BuJ.  42,  Wash.  State 
A|5r.  Expt.  Sta.,  1900,  pp,  3-11. 
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ing  to  better  methods  for  its  destruction  are  necessary.  It  has  been 
reported  of  the  beet- root  louse,  which  will  receive  next  treatment, 
that  in  spite  of  heavy  flooding  and  plowing  in  winter,  the  exposure  of 
infested  soil  to  frost,  the  number  of  the  insects  the  following  year 
was  much  larger.  Nevertheless,  in  some  localities  these  farming 
methods  might  be  employed  with  better  success  against  one  or  the 
other  of  these  two  insects.  The  best  that  can  be  recommended  at  the 
present  time  is  to  avoid  planting  beets  on  land  where  other  food  plants 
of  this  root-louse  grow  and  where  it  is  known  to  be  established,  and 
to  practice  judicious  rotation  of  crops.  It  is  advisable  also  to  search 
for  these  food  plants  and  destroy  such  as  are  of  no  value.  Where  the 
insects  are  found  here  and  there  in  fields  it  might  be  found  profitable 
to  kill  them  by  means  of  kerosene  emulsion  applied  to  the  roots  so  as 
to  soak  down  into  the  ground,  making  use  of  this  remedy  before  rain- 
fall or  follpwing  it  where  possible  with  a  copious  flooding  of  water. 

Possiblv  in  time  some  of  our  insect  friends,  such  as  certain  forms 
of  ladybirds,  syrphus  flies,  or  parasitic  insects,  may  come  to  the  res- 
cue and  solve  the  problem.  Ants  are  without  doubt  associated  with 
this  as  with  other  root-lice  and  serve  as  distributors  of  infestation  by 
carrying  wingless  lice  from  plant  to  plant.  If  ants  occur  in  the  same 
fields  and  it  can  be  seen  that  they  foster  the  root-lice,  their  nests 
should  be  sought  out  and  destroyed.  , 

THE  BEET  KOOT-LOUSE. 

( Tychea  hrencomu  Hart. ) 

The  above  name  is  suggested  for  a  subterranean  plant-louse 
described  in  1894  (18th  Kept.  Ins.  111.  for  1891-92,  p.  97),  and  found 
about  corn  roots  in  Illinois.  Considerable  complaint  has  been  made 
of  injury  to  sugar  })eets  in  Coloiudo  in  1901  and  1902  by  what  is  now 
considered  this  species.  It  was  described  as  sapping  great  numbers 
of  beet  roots,  diminishing  the  stand  to  a  large  extent.  The  winged 
insect  was  noticed  as  early  as  April  1st.  A  correspondent  of  the 
division  of  entomology,  Mr.  W.  K.  Winterhalter,  stated  that  many 
fields  in  the  Arkansas  Valley  were  infested,  and  expressed  the  opinion 
that  if  the  pest  should  continue  to  spread,  the  sugar-beet  industry 
might  be  seriously  daniaged.  It  is  quite  apparent  that  this  insect  is 
increasing  as  a  pest,  and  that  it  will  be  difficult  to  control,  as  it  has 
already  sho>vn  its  capability  of  development  on  a  variety  of  plants, 
including  wild  gmsses  and  cereals,  among  which  are  com  and  sor- 
ghum, and  such  weeds  as  pigweed,  lambs-quarters,  "salt-grass,"  and 
purslane. 

Eetaedies, — The  remedies  to  employ  are  the  same  as  for  the  pre- 
ceding species  of  root-louse. 
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WHITE  OKTTBB  AlH)  HAT  BEETLES. 

Several  speci«»  of  white  grubs  and  wireworma,  the  young  of  May 
or  June  beetles  and  of  "snap  bugs"  or  "skipjacks,"  rL's|)octively, 
attack  the  root^  of  beets,  hut  none  of  them  appear  e.specially  to  favor 
this  form  of  food  and  we  have  yet  to  learn  of  very  .serious  damage  by 
any  of  them.  Both  of  thetie  forms  of  insects  follow  the  planting  of 
beetM  in  grass  lands,  and  if  some  other  plant  be  u.sed  &t>  a  first  crop 
before  the  planting  of  l>eets  in  virgin  pi-airie  or  in  sod  land  the 
chancer  of  infestation  will  be  induced  to  a  minimum. 

It  is  recorded  that  al>out  15  per  cent  of  a  field  of  beets  was  once 
desti-oycd  in  Nebraska  by  white  grubs,  and  the  roots  of  Iwets  in  cen- 
tral Illinois  have  also  been  injured,  causing  the  plants  to  wilt.  Only 
two  forms  of  white  grulw  have  been  identified  with  uttack  on  beets, 
but  there  are  undoubtedly  many  more  which  affect  this  crop. 


Flo.  Se.— ZafftKorfaua  armala:  a.  bte 
lllumnition,  DIvlnLon  nf  Entomology 


One  of  the  conuhonest  forms  of  May  beetles  is  illustrated,  with  its 
white  grub,  in  figure  51t.  which  also  shows  the  egg  and  pupa.  A  more 
complete  account  of  this  species  is  furnished  in  Bulletin  1!),  new 
series,  of  the  Division  of  Entomology  {pp.  7J-80). 


THE  B1T008E  HAT  BBBTLE. 


{LachnoKtenia  rugoKa  Mels.) 


This  species  was  found  by  Forbes  and  Hart  in  the  year  190(1  injuring 
the  roots  of  beets  in  central  Illinois  and  causing  the  plants  to  wilt. 
The  beetle  is  of  about  the  same  size  and  color  as  the  arcuate  May  beetle 
previously  mentioned.  It  is  a  little  paler,  however,  and  the  elytra 
are  more  distinctly  lined  with  ridges,  while  the  thorax  is  more  strongly 
and  much  more  closely  covered  with  punctures.  Its  distribution 
extends  from  Massachusetts  to  Louisiana  and  Texa-s,  and  westward  to 
Colorado  and  Montana. 
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METHODS  OF  CONTKOL. 

Living  as  white  gnibs  do,  underground,  and  often  at  a  very  con- 
siderable depth  below  the  surfaces,  it  is  obvious  that  it  is  a  matter  of 
extreme  difficultv  to  reach  them  with  insec^ticides.  Gas  lime  has  lieen 
suggested  for  .this  purpose,  and  good  results  have  followed  the  experi- 
mental use  of  bisulphid  of  carl>on  and  kerosene  emulsion  against  allied 
species. 

KeroHiiu:  einulmon  is  an  effective  remedv  where  small  areas,  such  as 
beds  of  stmwberries  grown  for  home  consumption,  are  affected.  It 
should  be  diluted  about  ten  times,  and  poured  over  the  surface  of  the 
ground  about  the  infested  plants.  It  is  well  to  make  the  application 
just  before  rainfall,  that  it  may  be  washed  deep  into  the  soil,  so  as  to 
come  into  direct  contact  with  the  larva\  If  I'ain  does  not  fall  within 
a  day  or  two  after  its  application  a  copious  watering  should  follow. 

It  is  to  be  regretted  that  })oth  the  bisulphid  of  carbon  and  kerosene 
emulsion  remedies  are  too  expensive  for  use  on  a  large  scale,  but  white 
grubs  may  be  effectually  killed  off  on  lawns  and  in  small  fields  and 
gardens  by  the  use  of  the  latter. 

Fall  plowing, — Everything  considered,  the  most  useful  remedy  is 
found  in  fall  plowing.  The  land  should  be  thoroughl}'  broken,  so  as 
to  leave  it  loose,  and  the  grubs  and  their  parents,  the  May  and  June 
beetles  as  well,  exposed  as  much  as  possible  to  the  elements  during 
the  winter.  This  is  particularly  valuable  in  cold  weather,  as  the  white 
grubs  are  not  able  to  withstand  exposure  to  a  severe  frost.  A  cross 
plowing  is  sometimes  advisable  where  there  is  severe  infestation. 
This  will  insure  the  ground  })eing  often  disturbed,  and  if  it  is  kept 
clean  of  weeds  and  other  vegetation  the  ginibs  will  be  held  in  nearly 
complete  control  though  not  exterminated.  Summer  fallowing  of 
infested  land  is  said  to  be  useful. 

Rotation  of  crojm  is  also  valuable  in  connection  with  fall  plowing. 
In  case  infested  meadow  land  is  desired  for  the  planting  of  l)eets,  corn, 
strawberries,  or  other  crop  subject  to  severe  injuries  b}'  white  grubs, 
an  application  of  fertilizer,  such  as  nitrate  of  soda  or  kainit,  put  on  as 
a  heavy  top  dressing  after  the  ground  is  prepared  and  before  planting, 
has  proved  of  benefit  in  some  cases. 

Domestic  animals, — Chickens  and  turkeys,  as  well  as  several  species 
of  insectivorous  birds,  are  efficient  destroyers  of  white  grubs,  and 
much  good  may  be  accomplished  by  encouraging  domestic  fowls  to 
follow  in  the  furrows  to  pick  up  the  grul)s  as  they  are  turned  up  by 
the  plow.  Hogs,  as  is  well  known,  are  also  exceedingly  fond  of  white 
grubs,  and  if  allowed  the  run  of  localities  where  these  are  abundant, 
after  the  crop  is  made,  they  will  root  up  the  ground  and  devour  great 
nun)])ers  of  them.  These  and  man}*  wild  animals  also  kill  and  devour 
the  beetles  when  they  have  opportunity. 
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Care  hi  the  selection  of  manure. — As  manures  are  frequently  infested 
by  white  gnihs,  some  of  which  are  at  time-s  troublesome,  it  is  well  to 
exclude  nuch  forms  as  experience  ha«  shown  to  contain  an  excess  of 
these  creatures,  aa,  for  example,  horse  manure.  The  white  p^rulw  can 
be  identified  readily  by  disintegrating  the  material,  and  chiultejis  and 
other  fowls  can  be  utilized  in  destroying  them  before  the  marmre  is 
spread  on  the  fields. 

Attraetiny  to  llijht-n.  —May  beetles  are  strongly  attracted  to  lights, 
and  espeeially  to  electric- light  globes.  They  can  l>e  captured  to  some 
extent  by  means  of  stationary  lanterns  and  pans  of  wat«r,  on  which  is 
floating  a  thin  scuni  of  kerosene,  placed  below  the  lanterns.  The 
traps  should  l>e  stationed  at  intervals  about  an  infest^-d  field,  particu- 
larly around  its  Iwrders." 

THE  OAKKOT  BEETLE. 

( Lif^frut  gibbtmut  IM"i.} 

This  beetle  was  i-epqrted  during  the  year  1S90  by  Professor  Bruner 
as  having  Iwen  quite  destructive  to  the  sugar  beet  in  the  westem  por- 
tion of  Nebraska.     They  worked  foi'  the  most 
part  on  old  ground  where  irrigation  wa.s  prac- 
ticed, and  their  operations  extended  on  the  roots 
from  the  surface  of  the  ground  to  S  or  4  inches 
below;  in  some  instances  7  inche.s.*    This  insect 
is  l>etter  known  as  a  carrot  pest,  and  is,  in  fat^t, 
one  of  the  worst  known  enemies  of  carrot,  pars- 
nip, and  some  related  plants.     Injury  is  due  to 
both  larvse  and  beetles.     Young  corn  is  often  cut 
just  al)ove  the  roots,  and  the  root  crops  men- 
tioned are  punctured  with  little  holes,  rendering 
them  unfit  for  market.     Tulwrs  of  potato  and 
sweet  potato  are  also  subject  to  attack,  as  are  the       ""i****!- 
roots  of  celery.     Otfcer  plants  affected  include  the  roots  and  tubers  of 
sunflower  and  dahlias  as  well  as  cotton.  , 

The  beetle  closely  resembles  the  May  beetle,  but  it  will  l»c  noticed 
by  reference  to  figure  60  that  the  surface  of  the  wing-covers  is  strongly 
sculptured  and  coarsely  punctate.  The  beetle  measures  about  a  half 
to  five-eighths  of  an  inch  in  length,  with  considerably  shorter  legs 
than  in  the  true  May  l>eetlGs.     The  dorsal  surface  is  similarly  colored, 

0  NoTR.— It  is  often  deairnble  h>  prote<:t  choice  Utn's  against  tlie  ravages  of  the  bee- 
tles. For  this  purpo^  nothing  it)  better  than  mDHtjuito  netting.  Bet^tles  niay  t>e 
beaten  from  the  tree«  into  inverted  umbrellas  or  Himilar  receptacles,  and  (wn  be 
Kadi  I  y  captured  and  killed,  aa  they  oiake  little  effort  to  t«oape  after  being  dislotlged. 
Spmying  with  arsenicals  is  of  no  practical  use,  as  the  ixwUea  continue  leeding  until 
the  poison  takes  effect,  anil  the  next  day  the  dead  are  replai'edhy  otiier  individuals. 

^ForparticukrMsee  Bui.  21),  o.  s.,  Div.  Knt.,  p.  17. 
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but  the  lower  surface  is  reddish  brown  and  the  legs  are  clothed  with 
reddish-yellow  hairs.^ 

ReniedleA. — Unfortunately  the  carrot  beetle  works  under  ground, 
like  common  white  grubs,  and  for  that  reason  is  as  difficult  to  control. 
Injury  is  largely  confined  to  the  beetles,  although  the  larvie  do  some 
injury.  If  we  could  ascertain  the  principal  breeding  places,  this  might 
furnish  a  solution  of  the  problem.  The  grubs  may  be  treated  as 
described  in  preceding  paragraphs.  In  a  case  of  reported  injury  to 
the  roots  of  sweet  corn  in  Minnesota  in  1902  the  presence  of  the  carrot 
beetles  was  traced  to  their  having  developed  in  horse  manure  on  the 
infested  grounds;*  hence  avoiding  the  use  of  this  as  a  fertilizer  or  the 
destruction  of  the  white  grubs  in  the  manure  is  recommended.  Crop 
rotation  is  one  of  the  best  remedies,  and  it  is  probable  that  trap  lights 
might  yield  good  results,  a^s  these  insects  are  more  attracted  to  bright 
lights  than  are  ordinary  May  beetles,  although  it  is  not  known  to  what 
extent  the  beetles  might  be  lured  from  the  fields  after  they  have  begun 
to  feed. 

WIBEWORMS. 

The  sugar  beet,  as  has  been  eaid,  is  so  nearly  exempt  from  injury 
by  wireworms  that  this  plant,  as  also  spinach,  might  be  profitably  used 
as  an  alternate  in  the  cultivation  of  corn,  various  other  cereals,  and 
vegetable  crops,  such  as  potatoes,  which  are  frequently  veiT  badly 
infested  by  these  insects.  Occasionally  wireworms  of  several  species 
have  })een  found  eating  into  the  smaller  roots  of  beets  and  burrowing 
into  the  tap  roots  and  crowns,  causing  the  plants  attacked  to  shrivel 
and  die.  Messrs.  Forbes  and  Hart  have  indicated  two  species  of  wire- 
worms  as  having  been  concerned  in  such  injury,  Mdanotus  crihulmm 
and  Dr((fiterhcs  elrgana^  both  of  which  have  been  obseiTed  about  beet 
roots  which  had  been  more  or  less  injured  and  eaten  away. 

The  term  wireworm  is  applied  to  numerous  forms  of  elongate  wire- 
like  creatures,  the  larvae  of  snapping  beetles  or  '\snap-!)ugs,"  of  the 
family  Elateridiw  Many  species  are  injurious  to  cultivated  crops  and 
are  often  very  troublesome  in  cornfields.  A  large  proportion  of  the 
wireworms  are  shining  yellow  in  color,  while  many  of  the  adults,  like 
the  species  figured,  are  brown  and  covered  with  Close  brown  or  yel- 
lowish pubescence. 

The  life  history  of  injurious  subterranean  species  is  in  some  respects 
similar  to  that  of  white  grubs,  the  l)eetles  being  among  the  earliest 
spring  arrivals,  occurring  in  April  and  May,  and  flying  rapidly  in  the 
heat  of  the  da  v. 

The  eggs  are  generally  deposited  in  moist  places  grown  up  with 
grassy  vegetation,  weeds,  or  corn,  and  the  larvfe  upon  hatching  feed, 

«  A  more  complete  account  in  p^iven  on  pp.  82-87  of  Bui.  83,  n.  s.,  Div.  Ent. 
ft  Washburn,  7th  liept.  Ent.  Minn,  for  1902,  pp.  47-49. 
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like  the  white  grubs,  upon  the  roots,  developing  slowly  and  requiring 
about  the  same  period  for  the  perfeotion  of  the  life  cycle — about  two 
or  three  years.  Like  the  whit«  jfruhs,  also,  the  wireworms  transform 
to  pupee  in  antumn,  and  the  chan^  to 
the  beetle  form  takes  place  before 
winter,  the  beetles  usually  remaining 
in  a  quiescent  state  until  their  emer- 
gence the  following  spring. 

Two  common  and  injurious  species 
are  chosen  as  examples  of  this  cla-ss, 
although  it  must  iw  remembered  that 
they  have  not  been  determined  as  beet 
feeders.  The  first  is  known  as  the 
wheat  wirewonn  {Agrhttn  mancu« 
Say),  and  is  shown  four  times  natural 
size  in  figure  61.  The  other  is  called 
Minu>cr^ndm>i  venpei'tmus  and  i.s  intro- 
duced here  because  known  in  its  three 
principal  stages  (fig  &2). 

Remedieit. — Owing  to  their  extremely 
tiardy  character,  indicated  by  the 
k.rd,tirmtoxturewhichh»,gi™nthem    'T^'^S"::;^Zi::^l 

the  name  of    wireworms,  as  well  as  to        fonnlmia  naiiirals[H-(BHtlior'»lllufllra- 

their  subterranean  nature,  these  insects      """■ """"'"  "'  """""'"'^y)- 
are  even  more  difficult  to  treat  3atisfa<;torily  than  the  white  grubs. 
Of  direct  applications,  poisons  are  of  little  value,  but  salt  in  large 
quantity  has  been  used  by  some  persons  with  success  for  many  years, 
and  has  been  reported  to 
be  one  of  the  most  effect- 
ive applications  that  can 
yfA       be  made.     Strong  brine, 
Jj^iJ^^.    however,   must    be   used 
>^L™      with  caution,  as  it  some- 
times     destroys     certain 
forms  of  plant  life.    Dif- 
ferent   forms     of     salty 
fertilizers    are    also  said 
to  be  of  value,   both   as 
stimulants  to  the  affected 
una  ore-hall  plants  and  as  insecticides, 

don  ot  Ento-    ■:  ,,  i      ■     -. 

Among  the.se  are  kaimt 
and  nitrate  of  soda. 
Clean  cultivation  and  poisoned  baits  are  also  recommended,  the  same 
as  for  white  grubs.     In  fact,  where  remedial  measures  are  in   use 
against  either  cutworms  or  white  grubs,  they  apply  also  to  v 
but  are  less  effective. 


m 


Fid. 02. — Mfmoerepidiu^  rttperthm*;  a.  Iatta,  side  vlev 
domi  Tlcw:  r,  beetle;  4.  pup»— •bout  tl 
Umen  natuTsI  idie  (aalhor's  miutmlion,  DI\-iBlan 


ThiH  species,  n 
enemy  of  clover,  c 
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One  of  the  best  foriii!*  of  bait  to  lie  used  consists  of  slices  of  potatoes 
or  other  vegetables  iwisoned  in  the  same  manner  as  advised  in  the 
consideration  of  cutworms. 

USCEILAirEOUS  ROOT-nTFESTIHO  IirSECTS. 

Ill  addition  to  white  griihs,  wiivworms,  and  root-lice,  which  hai'e 
been  treated  as  invadinjr  the  underpfround  portion  of  l>eet*t,  a  few 
other  spociest  are  found  at  the  roob«.  Prominent  among  Huch  are  the 
seed-('x»rn  maggot  and  the  clover-root  mealy -bug.  A  number  of  com- 
plaints have  been  made  of  injury  by  insects  which  lead  to  the  Iwlief 
that  the  seed-corn  maggot  is  frequently  found  on  beets,  although 
instances  which  could  Im-  positively  ti'aced  to  this  species  are  com- 
paratively few. 

THE  OLOTER-BOOT  HEALT-BUO. 

{Ikirlylojiiiit  Irifolii  Farhcie.)" 
<  its  common  name  indicates,  is  i>etter  known  as  an 
I'  roots  of  which  it  feeds.     In  19(li,  however,  it 
api>eared  in  considerable  numbers  on  sugar 
iK'et  in  Michigan,  the  smaller  stunted  roots 
being  invariably  infested.     Injury  was  most 
apparent   in   June.     The  female  mealy-bug 
measures  a  little  more  than  one-twelfth  of  an 
inch  in  length,  is  reddish  brown,  and  covered 
with  a  waxy  or  mealy  secretion.     The  legs  are 
dirty  yellow,  and  from  the  sides  project  in  the 
manner  usual  to  this  group  15  to  17  waxy  fila- 
ments, the  shortest  lieing  near  the  head  and 
the  longest  near  the  tail,  sometimes  one-third 
as  long  as  the  body.     It  is  related  to  the  scale 
insects  and  is  of  similar  a]>pearancc  to  the  species  shown  in  figure  63. 
H/wt'di'^i. — The  same  methods  of  control  that  have  been  prescribed 
for  root-lice  would  oixsrate  against  the  present  species,  with  aboutthe 
same  results. 

THE  SEED-COBN  BCAOOOT. 

licet  roots  are  subject  to  atta<^k  by  the  al>ove-named  species  of 
root  maggot.  During  November  of  11102  we  rwreived  «mmpIaintof 
what  was  with  little  dou))t  this  insect  from  Colorado,  where  it  wax 
l)reeding  in  rot-infected   i-oots.  apprehension   being  expressed  that 


.  ei.—naciiii"p' 


"tiyn:  C<i-viiii  (rifiilii  PiiTljff:  ! 
Pettit:  Bui.  2(Xl,  .Mich,  Agr.  Ex 
Lif..,  Vol.  VII,  ji.  172. 
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altbouf^b  injury  was  not  then  noticeable  the  insects  might  do  damage 
the  followiqg  spring.  Such  a  seqnel  is  often  to  be  expected,  and  it 
seems  probable  that  niany  reported  instances  of  injurj'  by  this  and 
related  fOrm«  of  m^gots  ai-e  due  to  their  habit  of  developing  on 
decaying  vegetable  and  other  matter  and  afterwfti-ds  attacking  roots 
and  taproots  and  other  healthy  vegetation  of  the  vicinity.  Most  vege- 
tablfts,  more  particularly  beans,  peas,  and  maize,  are  subject  to  damage, 
and  rabble,  turnip,  radish,  onions,  and  sweet  potatoes  are  also  much 
affected.  The  inisect  which  is  generally  distributed  in  the  United 
States  it4  shown  in  it^  different  stages  in  figure  05.  It  resembles  the  beet 
or  .«pinach  leaf-iQiner  ])reviously  con.sidered.  The  particularly  distin- 
gui.shing  character isti<!  of  the  fly  consists  of  a  row  of  short  bristly 
hairs  of  nearly  equal  length  on  the  inside  of  the  posterior  tibise  of  the 
male  (tig.  *U,  ii).     The  length  of  the  wing  is  atx>ut  one-fifth  and  of 


Mierpt.-  a.  male  fly,  Jonal  v 

cw;  A,  Icmsip,  InUtrsI  view:  <-.  hew)  ol  tomele.  rrom 

om  Bide;  f.  siial  negmpnt  of 

arvii:  /,  aiinl  splracica;  g.  (hor»i-lp  Bpfratrlos:  A,  pupa- 

lurgea  (nulhor^s  llluslratio 

the  body  about  one-sixth  of  an  inch.  The  maggot  as  well  a-s  fly 
resembles  the  onion  maggot.  There  is  little  doubt  that  this  insect  is 
of  European  origin,  and  it  is  certainly  increasing  in  destructiveness 
in  this  country. 

HeniedieK. — Owing  to  the  difficulty  of  destroying  subterranean  pests 
and  the  cost  of  chemicals  for  the  purpose,  such  as  bisulphid  of  carbon, 
we  have  to  depend  more  upon  methods  of  prevention.  One  way  of 
deterring  the  parent  flies  from  depositing  their  eggs  consists  in  the 
use  of  sand  soaked  in  kerosene — a  cupful  to  a  bucket  of  dry  sand — 
which  is  placed  at  the  base  of  the  plants,  along  the  rows.  This  also 
kills  young  maggots*  that  may  attempt  to  work  through  the  mixture. 

Fertilizers  are  also  useful  as  deterrents,  particularly  when  employed 
just  before  or  after  a  shower  has  thoroughly  wet  the  gi-ound.  They 
should  be  applied  as  nearly  as  possible  to  the  rootfti,  and  the  earth 
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should  be  turned  away  from  the  plants  for  this  purpose.  They  pos- 
sess the  advantage  of  also  acting  as  a  stimulant  to  plant  growth. 
Stable  manure  is  apt  to  induce  infestation,  as  this  species  is  well  known 
to  develop  in  excrement  and  other  decomposing  material.  As  soon 
as  plants  show  signs  of  wilting  and  maggots  are  known  to  be  present, 
the  injured  plants  should  be  promptly  pulled  and  desibro3'ed. 

The  above  methods  have  been  used  with  success  against  onion  mag- 
gots and  similar  root-feeding  species,  and  may  be  all  that  is  required 
in  the  case  of  ordinary  infestation  of  beets. 

One  of  the  best  remedies  for  root  maggots  is  bisulphid  of  carbon. 
It  has  been  used  with  more  or  less  succ*ess  by  Prof.  A.  J.  Cook  and 
others  since  1880.  In  its  application  great  care  should  be  exercised 
that  the  liquid  shall  not  come  in  direct  contact  with  the  roots  of  the 
affected  plants.  Directions  for  the  treatment  of  plants  affected  bj 
root  maggots  are  furnished  on  page  14  of  Farmers'  Bulletin  145, 
a  copy  of  which  can  be  had  upon  application  to  the  Secretary  of 
Agriculture. 

THE  BED  SPrDEB.. 

The  common  or  two-spotted  red  spider  {Tetranychus  Mmacul^tus 
Harv.)  is  usually  present  in  most  fields  of  sugar  beet  east  of  the  Rocky 
Mountain  mnge,  but  it  is  preeminently  a  greenhouse  pest,  and  as  a 
rule  does  comparatively  little  injury  to  plants  growing  out  of  doors. 
It  is  unique  as  a  vegetable  pest  in  that  it  is  not  a  true  insect,  nor  even  a 
spider,  as  the  popidar  term  would  imply,  but  a  spinning  mite.  As  the 
word  mite  indicates,  these  creatures  are  extremely  minute,  and  are 
frequently  not  noticed  until  they  become  excessivelj'^  numerous,  as  is 
apt  to  happen  during  summer  droughts.  They  do  considerable  dam- 
age in  flower  and  vegetable  gardens,  but  attain  their  greatest  destruc- 
tiveness  in  connection  with  plants  grown  under  glass. 

The  general  appearance  of  the  common  red  spider  is  shown  in  figure 
65,  highly  magnified.  The  length  of  a  full-grown  individual  is  only 
about  one-fiftieth  of  an  inch.  The  ground  color  is  reddish,  usually 
more  or  less  tinged  with  j^ellowish  or  orange,  and  most  individuals 
have  a  dark  spot  on  each  side,  due  to  the  food  contents  of  the  body. 
The  young  are  similar  to  the  adults,  differing  in  having  only  three 
pairs  of  legs,  while  the  adults  have  four.  This  red  spider  spins  thi'eads, 
but  does  not  use  them  for  climbing.  The  threads  are  frequently  so 
numerous  as  to  form  a  tissue  visible  at  a  little  distance.  Webs  are 
usuallv  constructed  on  the  under  sides  of  leaves  and  within  them  the 
mites  feed  and  lay  their  eggs  from  which  the  young  develop. 

This  red  spider  is  quite  likely  of  foreign  origin,  but  its  distribution 
has  not  been  carefully  studied. 

It  is  inclined  to  l)e  omnivorous,  attacking  a  wide  range  of  plants. 
As  the  red  spiders  increase  in  number  the  leaves  of  an  affected  plant 
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turn  pale  and  become  Htunted,  and  eventually  the  whole  plant  succumbs 
unless  remedies  are  applied.  Cuttings  and  young  rooted  plants  are 
especially  susceptible  to  injury,  and  more  particularly  in  spring. 
These  mites  injure  by  suction,  slowly  reducing  the  vitality  of  plants 
until  in  time  their  functions  are  more  or  less  deranged.  Among 
ornamental  plants  that  are  much  affected  are  violet,  rose,  clematis, 
minuet,  pink,  fuchsia,  pelargonium,  godetia,  passiflora,  feverfew, 
thunbergia,  verbena,  heliotrope,  moon- 
flower,  calla,  smilax,  and  E^ter  lily; 
while  of  other  crops,  beets,  beans,  sage, 
tomato,  eggplant,  pepper,  cucumber, 
squash,  cowpea,  hops,  and  berries  of 
various  kinds  are  attacked.  As  a  rule 
this  species  is  not  especially  harmful  to 
the  sugar  beet  but  is  quite  destructive 
at  times  in  fields  of  other  crops;  for  ex- 
ample, to  beans,  which  have  been  badly 
injured  in  South  Carolina  in  recent 
years. 

Rein^ies. — ^This  red  spider  is  resistant 
to  "gassing"  or  fumigation,  either  with 
tobacco  or  hydrocyanic-acid  gas.  It  is, 
however,  peculiarly  susceptible  to  sul- 
phur, a  sovereign  remedy  for  mites  in 
general.  Flowers  of  sulphur  mixed  with  water  at  the  rate  of  1  ounce 
to  the  gallon  and  sprayed  over  the  plants  is  of  great  value  in  its  eradi- 
cation; or  the  sulphur  may  be  combined  with  a  wash,  for  example, 
with  strong  soapsuds. 

Potash,  fish  oil,  whale  oil,  and  other  soap  solutions,  resin  wash,  and 
kerosene-soap  emulsion  are  also  valuable,  and  the  addition  of  sulphur 
increases  their  effectiveness;  but  these  washes  are  too  strong  for  some 
delicate  plants  and  are  apt  to  injure  them.  For  violets  and  similar 
plants,  as  they  occur  in  greenhouses,  no  other  remedy  is  used  by  flor- 
ists generally  than  frequent  syringing  or  spraying  with  water  or  with 
a  solution  of  neutral  soap.  Directions  for  the  application  of  the  soap 
washes  to  violet  and  other  greenhouse  plants  are  furnished  in  Bulletin 
27,  new  series,  of  the  Division  of  Entomology  (pp.  40-42). 
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66.— TrfranyrAiw*  himacvtXalxa:  a, 
adult;  6,  palpuH;  r,  claws  (after  Banks, 
Diyision  of  Entomoli^y). 
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AJtQENTINE  TEBICS,  WEIGHTS,  AND  MEASTJSBS  USED  IN  THIS 

BTTIiLETIN. 

Mimiic  8YOTEM.-The  metric  system  of  weights  and  measures  is  used  exclusively 
in  Argentina,  except  that  certain  local  terms  are  still  somewhat  in  use,  but  not 
officially. 

Money. — Unless  otherwise  stated,  expressions  of  value  used  herein  have  been 
converted  into  United  States  money.  The  Argentine  gold  dollar,  or  peso,  is  worth 
96.5  cents  in  United  States  money.  The  Argentine  paper  dollar,  in  common  use,  is 
worth  about  44  cents. 

Kilo. — The  short  word  for  kilogram,  the  metric  weight  equal  to  2.2046  pounds 
avoirdupois. 

Hectoliter. — A  metric  measure  of  capacity  equal  to  3.531  cubic  feet,  or  2.8377 
bushels,  or  one-tenth  of  a  cubic  meter.  It  is  the  standard  used  to  express  the 
specific  weights,  and  thereby  the  quality,  of  grain. 

Ton. — ^The  metric  ton  is  equal  to  2,204.6  pounds  avoirdupois,  or  39.36  bushels  of 
shelled  com. 

Quintal. — 100  kilos,  or  220.46  pounds. 

Meter. — 39.37  inches. 

Kilometer. — 0.621  mile. 

Hectare. — 2.471  acres. 

Square. — 4.17  acres. 

League. — 6,672  acres. 

CnACRA. — A  farm  devoted  exclusively  to  agriculture. 

Chacarero. — A  man  who  works  a  farm  to  raise  crops. 

Estancia. — A  stock  ranch. 

EsTANciERo. — A  man  who  owns  an  estancia,  and  generally  the  one  who  operates  it 
•Patron. — The  proprietor,  the  owner  of   the  land  rented  to    "colonists;"    the 
employer  of  labor,  or  the  head  of  the  establishment  on  any  kind  of  a  farm. 

Colonist. — A  renter  of  land  for  agricultural  purposes,  usually  a  foreigner,  hence 
tlie  term. 

Camp. — The  term  generally  applied  to  the  country,  derived  from  the  Spanish  word 
'^(*iimpo,**  meaning  country.  It  has  another  meaning,  applied  to  the  land  or  pos- 
tures.    A  man  will  say,  for  instance:  "My  camp  is  in  good  condition." 

Troja. — Corresponds  to  our  com  crib.  It  is  made  by  setting  strong  poles  in  the 
ground  and  weaving  canes  and  com  stalks  through  them  to  make  a  circular  crib,  to 
hold  corn  in  the  ear.  Being  loosely  made,  air  can  pass  through  the  com.  Some- 
times it  is  covered,  but  more  often  not. 

Canaletas. — Chutes,  made  in  sections  and  hung  on  wire  cables  stretehed  from 
warehouses  on  the  high  banks  of  the  Parana  River  to  the  ships  lying  in  the  streani 
l)elow.  Ships  drawing  26  feet  of  water  could  be  loaded  in  Rosario  and  other  ports 
in  this  manner  at  trifling  expense,  but  they  can  not  load  to  more  than  18  feet,  as  a 
rule,  because  of  the  bars  in  the  river  below.  Besides  the  temporary  canaletas,  on 
cables,  permanent  chutes  for  the  same  purpose  are  also  built  on  the  banks  all  along 
the  river.  BagH  of  grain,  verba,  or  flour,  bales  of  hay,  tobacco,  dried  meat,  and 
other  cargo  slide  into  the  ships  in  this  manner  at  small  cost.  This  economical 
method  will  all  be  done  away  with  in  Rosario  when  the  new  port  is  built,  hence 
shippers  are  planning  to  go  elsewhere. 
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LETTER  OF  TRANSMITTAL. 


U.  S.  Department  op  Agriculture, 

Bureau  of  Animal  Industry, 
Washington^  D.  O.^  NoveinherZB^  1903, 

Sir:  I  have  the  honor  to  submit  herewith  a  report  upon  the  pro- 
duction of  Indian  corn  in  Argentina  and  its  exportation  from  that 
country.  The  investigation  from  which  this  report  comes  originated 
in  some  inquiries  addressed  to  me  in  December,  1901,  by  Mr.  Frank 
H.  Hitchcock,  then  Chief  of  the  Division  of  Foreign  Markets  of  this 
Department.  It  was  found  profitable  and  necessary  to  a  full  under- 
standing of  the  subject  to  enlarge  the  investigation  so  as  to  include 
the  methods  of  production  as  well  as  the  manner  of  exportation.  The 
climate  of  Argentina  also  is  a  subject  of  interest  in  this  inquiry,  and  a 
careful  statement  of  climatic  conditions,  with  comparisons  with  the 
United  States,  is  presented.  Two  weather  maps,  one  showing  the 
annual  isothermal  lines  and  the  other  the  distribution  of  rainfall,  will 
serve  to  illustrate  the  statement. 

The  map  of  the  corn  district  of  Argentina  accompanying  this  report 
gives  the  railway  lines  and  rivers  by  which  the  surplus  corn  crop  of 
the  country  is  moved  for  expoit. 

The  information  here  presented  will,  I  believe,  be  useful  to  many 
farmers  and  business  men,  and  I  suggest  that  it  be  printed  as  one  of 
the  reports  of  this  Department. 

Acknowledgment  should  be  made  for  generous  and  valuable  cooper- 
ation of  officials,  grain  men,  and  farmei*s  in  Argentina  in  the  prosecu- 
tion of  this  inquiry.  Among  the  many  who  were  of  assistance,  special 
acknowledgment  and  thanks  are  due  to  Senor  Don  Ronaldo  Tidblom, 
director  of  agriculture  and  animal  industry;  Mr.  Russell  Smith, 
inspector  of  hay,  etc.,  for  the  British  Goviernment,  now  at  the  head 
of  the  conmiercial  grain  and  hay  inspection  ser\'ice  for  export  from 
Rosario,  Buenos  Ayres,  Bahia  Blanca,  and  other  places;  Mr.  J.  Collett- 
Mason,  estanciero  of  San  Jose  de  la  Esquina,  Province  of  Santa  Fe; 
Senor  Eduardo  E.  Brett,  Pehuajo;  Mr.  W.  S.  Martin,  Rosario;  Mr. 
W.  G.  Davis,  director  of  the  national  weather  bureau,  and  Mr.  H.  B. 
Coffin,  Carcarana. 

Respectfully,  Frank  W.  Bicknell, 

Special  Agent  and  Agricvltural  Explorer. 

Hon.  James  Wilson, 

Secretary. 
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INDIAN  CORN  IN  ARGENTINA:  PRODUCTION 

AND  EXPORT. 


INTKODTTCTION. 

[For  Argentine  terms,  weights,  xneamres,  etc.,  see  back  of  title  page.] 

The  methods,  or  lack  of  methods,  in  growing  and  harvesting  Indian 
corn  in  Argentina  have  a  great  influence  on  the  success  of  the  export- 
ing business.  All  these  differ  widely  from  our  own  methods,  even 
more  than  Argentine  corn  differs  from  ours.  But  progress  is  to  be 
expected  in  Argentine  corn  growing,  which  is  now  a  separate  occupa- 
tion, not  usually  carried  on  by  one  man  in  connection  with  other  crops. 
More  and  better  home  use  is  likely  soon  to  be  made  of  the  corn  they 
produce  there,  and  instead  of  sending  the  greater  part  of  the  increas- 
ing crop  out  of  the  country,  Argentina  will  in  the  near  future  use 
much  of  its  surplus  corn  to  fatten  cattle  and  hogs  for  domestic  con- 
sumption and  for  export. 

THE   C50RN  AREA  OF  ARGENTINA. 

In  1902  the  area  reported  planted  in  corn  in  the  entire  Argentine 
Republic  was  4,433,686  acres,  but  of  this  3,963,897  acres  were  in  the 
four  provinces  of  Buenos  Aires,  Santa  Fe,  Cordoba,  and  Entre  Rios, 
chiefly  in  the  first  two  named.  (See  PL  I.)  The  area  within  which 
corn  is  now  grown  successfully  and  as  a  serious  business  is  roughly 
bounded  by  a  line  drawn  around  points  distant  from  the  city  of  Buenos 
Aires  about  as  follows:  To  the  south  225  miles  and  to  the  west  250 
miles,  all  in  the  Province  of  Buenos  Aires;  to  the  northwest  325  to  350 
miles,  into  the  Provinces  of  Santa  Fe,  and  Cordoba,  and  to  the  north 
350  miles,  into  the  Province  of  Entre  Bios.  Still,  a  great  majority  of 
the  best  corn  is  grown  within  a  much  smaller  area  than  this — within 
75  to  150  miles  of  the  Parana  River  and  within  the  same  distance  of 
either  Buenos  Aires  or  Rosario,  the  chief  corn  markets. 

Outside  the  corn  district  just  outlined,  for  100  miles  or  more  to  the 
south,  west,  and  north,  corn  is  raised  and  will  be  raised  in  increasing 
quantities  every  year.  Many  paiis  of  the  great  Territories  of  the 
Pampa  and  Neuquen,  to  the  southwest,  and  of  the  Province  of  San 
Luis,  to  the  west,  are  showing  unexpected  agricultural  value.  Land 
in  San  Luis  and  northern  Pampa  has  had  a  tremendous  boom  during 
the  past  year,  being  wanted  chiefly  for  alfalfa  pastures  on  which  to 
fittten  cattle. 
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The  cultivation  of  corn  is  a  settled  business  in  only  a  few  localities 
where  the  greatest  yields  are  secured.  Otherwise  it  is  unstead}-  and 
uncertain,  depending  upon  the  whims  of  large  landowners  who  may 
decide  to  ''colonize  their  camp  with  maize" — that  is,  plow  up  the  pas- 
tures and  put  the  land  into  corn,  or  turn  out  the  wheat  raisers  and 
bring  in  corn  raisers. 

Wheat  growing  is  going  south,  leaving  the  Province  of  Santa  Fe, 
where  it  was  first  introduced,  and  is  being  succeeded  by  alfalfa,  corn, 
and  stock  raising.  This  is  extending  more  and  more  to  the  north, 
where  colonists  have  been  slow  to  believe  they  could  grow  corn  suc- 
cessfully. One  obstacle  in  the  way  of  the  country's  development  is 
that  the  farmers  or  "  colonists"  are  not  progressive,  being  mostly  v^ery 
illiterate  persons,  who  never  did  any  farming  before  they  came  to 
Argentina.  They  do  not  read  and  are  very  slow  to  make  any  experi- 
ments or  adopt  anything  new.  So  it  is  not  always  easy  to  get  colo- 
nists who  have  had  any  experience  in  corn  raising  to  put  in  the  first 
crop.  Very  low  rents  and  favorable  conditions  are  offered  at  first  to 
get  colonists  to  show  what  can  be  done  with  the  land.  In  other 
words,  corn  raising  in  Argentina  is  still  in  the  experimental  stage, 
with  its  possible  extent  and  importance  very  imperfectly  realized. 

Most  of  the  corn  grown  in  Argentina  is  i-aised  north  of  latitude  36 
south  and  largely  in  latitudes  35  to  33  south,  while  the  corn  belt  of 
the  United  States  is  in  latitudes  38  to  42  north — that  is,  the  best  culti- 
vated corn  region  of  Argentina  ends  now  at  a  point  more  than  1(H) 
miles  nearer  the  equator  than  that  of  the  United  States  begins. 
There  are,  to  be  sure,  marked  climatic  differences  in  the  corn  regions 
of  the  two  countries/'  Most  of  the  temperate  zone  in  Argentina 
south  of  latitude  36  south  is  considered  too  dry  for  corn,  but  this 
claim  is  not  well  established.  Superior  wheat  is  grown  there,  and 
already  it  has  been  found  that  in  some  parts  at  least  corn  makes  a 
good  showing. 

With  the  present  prospect  that  Argentines  will  soon  begin  to  feed 
corn  to  cattle,  that  they  will  have  hogs  to  fatten  in  the  same  way,  and 
that  the  methods  of  corn  production  will  improve,  it  is  reasonable  to 
expect  that  the  production  of  corn  will  continue  to  increase  ver^^  rapidly 
in  Argentina.  The  profits  of  corn  raising  are  suflBcient,  as  the  condi- 
tions and  markets  now  are,  to  satisfy  the  man  who  works  and  plans  as  he 
should.  If  the  additional  inducements  of  profit  from  feeding  and  the 
good  results  of  better  culture  are  made  clear,  to  him,  he  may  be  confi- 
dently expected  to  take  advantage  of  the  rich  opportunities  presented 
b}^  the  fertile  soil  of  Argentina.  The  exportation  will,  after  a  few 
yeai's,  not  increase  in  proportion  to  the  increased  production.  Feed- 
ing may  be  expected  to  consume  an  increasing  quantity. 

«  See  p.  10,  uiulor  heading  '*  Climate  of  Argentina." 
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PROSPECTIVE    INCREASE   OF   SMALL    FARMS. 

Hardly  any  one  thing  has  interfered  more  with  the  development  of 
the  Argentine  Republic  than  the  fact  that  most  of  the  good  land  has 
been  parceled  out  to  a  few  favorites,  at  various  times,  in  immense 
tracts.  Until  recently  it  has  been  difficult  for  a  poor  man  to  get  a 
small  tract  of  land  for  his  actual  use  and  occupation.  He  could  rent, 
but  he  could  not  own.  This  is  gradually  changing,  though  a  vast 
portion  of  the  country  is  still  owned  in  large  blocks  by  men  who  are 
doing  nothing  to  develop  it  and  will  not  sell  at  reasonable  prices  to 
those  who  will.  The  land  pays  them  handsome  incomes  for  grazing 
and  they  prefer  to  hold  it  for  higher  prices.  But  as  the  country 
grows  older  families  and  estates  divide  more  than  formerly.  Many 
colonies  have  been  established  and  some  of  the  big  land  companies  and 
farming  companies  are  selling  off  their  land  in  small  parcels.  This  is 
being  done  with  the  great  Curamalan  property  of  300  leagues,  or  over 
2,000,000  acres,  owned  by  an  English  company  Mrhich  secured  the 
land  thirty  or  forty  years  ago  from  the  Government  at  a  very  low 
price  under  an  agreement  to  stock  and  operate  it. 

Mixed  farming,  as  practiced  in  the  United  States,  is  almost  unknown. 
But  the  country  is  developing  in  that  direction  as  land  increases  in 
value.  It  is  generally  stated  and  believed  that  small  owners  are 
gradually  becoming  more  numerous,  as  sales  of  lands  and  other  evi- 
dences, especially  systematic  colonizing,  indicate  it.  It  is  not  sup- 
ported b}^  published  statistics,  however."  The  need  and  benefit  of 
having  farmers  who  own  their  land,  propose  staying  in  one  place 
permanently,  and  have  an  interest  in  the  country  is  being  better 
undei-stood  every  year. 

a  Statistics  published  each  year  by  the  Argentine  Department  of  Agriculture  give 
the  number  of  cereal  farmers  classified  as  to  renters  and  owners.  The  information 
upon  which  these  statistics  are  based  comes  from  the  thrashing-machine  operators, 
and  is  no  doubt  incomplete  and  only  approximately  accurate.  It  probably  has  not 
included  anything  like  all  the  corn  raisers,  but  it  is  sugget^tive  of  the  relative  numbers 
of  renters  and  owners.  Condensed  and  compared  with  the  farm  statistics  of  the 
United  States  Census  of  1900,  these  statistics  show  for  four  years  as  follows: 


13,416 

16,690 

6,284 

1899-1900. 

1900-1901. 

Owners 

16,013 

14,290 

5,100 

13,815 

Cash  renters 

14,716 

Share  renters 

6,537 

Total  famLs  reported 

36,389 

34,403 

34,067 

Percentage  of  owners 

37.91 

43.64 

40.55 

iQoi-iy;      r.S.  Census, 


13,0(i0 

18,819 

5,465 


37.344 


34.97 


I 


3.713,371 

752,920 

1,273.366 


6. 739,  ()57 


64.69 


Tlie  statistics  for  1901-02  are  not  quite  complete,  having  l)een  published  Ix^fore  the 
last  of  the  reports  had  been  received,  so  the  number  for  that  year  should  be  slightly 
inci  eased. 
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IMMIGRATION. 

The  Government  is  very  willing  to  encourage  and  assist  immigi-ation 
and  colonization,  in  many  practical  ways.  Owing  to  causes  which 
they  are  now  trying  to  study  out,  immigration  has  fallen  off  during 
the  past  year  or  two,  and  often  the  monthly  balance  is  against  the 
country — more  going  out  than  coming  in.  Many  reasons  are  assigned 
for  this  condition  of  affairs.  Complaint  is  made  that  the  administra- 
tion of  justice  is  not  wliat  it  should  be,  especially  in  the  country,  and 
that  a  poor  foreigner  has  not  much  chance;  that  he  is  likely  also  to  be 
burdened  with  oppressive  taxes.  Many  Italians  come  to  the  country 
to  work  a  few  months,  in  the  harvest,  and  then  go  home  or  to  North 
America.  The  great  prosperity  and  industrial  activity  in  the  United 
States  has  also  had  much  to  do  with  diverting  European  immigration 
from  Argentina  to  this  country.  Immigrants  are  learning  that 
Argentina  is  a  poor  place  for  a  man  without  some  capital,  unless  he 
is  willing  to  live  on  very  little  at  first  and  undergo  many  hardships. 
The  country  is,  nevertheless,  giving  opportunity  to  Russians,  Armeni- 
ans, Boers,  and  drought-stricken  Australians,  all  of  whom  are  bettering 
their  condition  by  engaging  in  agriculture. 

CLIMATE  OF  ABGENTINA. 

"What  is  the  climate  of  the  country  ?"  is  a  question  often  asked 
about  Argentina.  Almost  any  desired  climate,  from  tropical  to  frigid, 
may  be  had  in  a  country  that  extends  through  more  than  34  degrees  of 
latitude,  or  more  than  2,300  miles,  from  latitude  22  to  56  south,  and 
is  in  places  800  miles  wide.  (See  Pis.  I  and  II. )  Conditions  vary  widely 
in  the  same  latitude.  Rainfall  diminishes  from  the  east  to  the  vrest 
until  the  very  base  of  the  Andes  is  reached.  (See  PJ.  HI.)  Temper- 
ature is  highest  in  the  central  part  of  the  country,  falling  rapidly  in 
the  Andean  region  to  a  point  many  degrees  below  the  temperature  of 
localities  due  east,  in  the  Litoral,  which  is  the  name  given  to  the 
region  including  the  Territories  of  Formosa,  the  Chaco,  and  Misiones, 
and  the  Provinces  of  Corrientes,  Entre  Rios,  Santa  Fe,  and  Buenos 
Aires,  the  best  part  of  the  country. 

The  second  climatic  division  of  Argentina  is  known  as  the  Mediter- 
ranean region,  embracing  the  central  part  of  the  Republic,  from  the 
Bolivian  frontier  on  the  north  to  the  southern  extremity  of  the  conti- 
nent, and  the  Atlantic  coast  to  the  south  of  the  Province  of  Buenos 
Aires. 

The  third  division  is  called  the  Andean,  and  comprises  the  region 
west  of  the  Mediterranean  and  includes  the  eastern  slopes  of  the 
Andes. 

The  highest  recorded  temperature,^  120°,  was  during  the  hot  wave 

«  The  centigrade  thermometer  is  used  in  Argentina,  but  all  expressions  of  tempera- 
ture in  this  bulletin  have  been  converted  into  Fahrenheit 
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Rainfall  in  Argentina, 
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in  February  1900,  in  the  Province  of  Catamarca  at  the  extreme  north, 
and  the  lowest  recorded  temperature  was  3°,  in  the  southern  extremity 
of  the  continent,  a  range  of  117°  of  temperature  in  33  degrees  of  lati- 
tude. The  Argentina  weather  bureau  states,  however,  that  lower 
temperatures  are  probably  experienced  in  the  interior  of  the  Terri- 
tory of  Santa  Cruz.  In  the  northern  part  of  the  Litoral  the  ordinary 
range  of  temperature  is  from  41°  to  106°  and  in  the  southern  section 
of  the  Litoral  the  usual  limits  are  from  32°  to  102°.  This  is  the  Ter- 
ritory in  which  most  of  the  corn  is  raised,  and  the  summer  tempera- 
ture averages  from  72°  to  77°  and  is  rarely  above  96°.  *» 

A  very  good  system  of  weather  reports  has  been  organized  by  the 
Argentine  Government  under  the  direction  of  Mr.  Walter  G.  Davis, 
formerly  a  resident  of  Vermont,  who  has  been  in  this  service  in 
Argentina  for  the  past  twenty-six  years.  The  national  telegraph 
service,  which  is  part  of  the  postal  system,  carries  the  reports,  and 
the  operators,  in  many  cases,  are  observers.  .  The  best  instruments 
have  been  supplied  to  observers  and  the  national  telegraph  lines  have 
been  extended  well  over  the  country,  so  that  now  observations  are 
reported  and  the  conditions  are  being  studied  in  the  remotest  sections. 
In  the  hands  of  the  capable  director  the  service  is  well  organized  and 
efficient.  Weather  maps  similar  to  those  issued  in  this  country,  are 
published  daily  by  the  Weather  Bureau  in  Buenos  Aires.*  The  tem- 
perature of  the  various  parts  of  the  country  is  shown  by  the  isothermal 
lines  as  follows: 

SUMMEB. 

The  summer  isotherm  ^^  of  77°  starts  on  the  Uruguay  River  in 
about  latitude  31  south,  runs  through  the  upper  edge  of  the  Prov- 
ince of  Entre  Kios,  through  central  Santa  Fe,  and  downward  to  the 
city  of  Cordoba,  where  it  dips  south  to  the  lower  part  of  San  Luis  and 
Mendoza,  and  from  there  turns  upward  along  the  lower  slopes  of  the 
Andes  to  Bolivia. 

The  sununer  isotherm  of  75°  begins  at  about  latitude  33  south,  runs 
west  across  the  lower  part  of  the  Province  of  Entre  Rios;  thence  south- 
westerly through  the  city  of  Rosario,  across  the  southern  edge  of 

Cordoba  and  San  Luis,  the  northwestern  corner  of  the  Pampa,  and  then 

* 

A  The  average  annual  temperatore  of  the  com  helt  of  the  United  States  is  a)x>ut 
50®.  The  season  averages  in  Iowa  are:  Winter,  20.9°;  spring,  47.3°;  summer,  72.3°; 
autumn,  50.1°.  The  com  belt  lies  between  the  isothermal  lines  of  45°  and  55°, 
annual. 

^ These  maps  have  only  been  published  a  little  over  a  year,  and  the  service  is  not 
entirely  perfected  in  the  more  distant  parts  of  the  country. 

<^The  temperatures  used  to  form  the  isothermal  lines  have  been  reduced  to  the  level 
of  the  sea  at  the  rate  of  1°  Centigrade  to  each  200  meters  of  altitude,  or  1.8°  Fahren- 
heit for  each  656  feet.  The  corn  region  is  scarcely  affected  by  this  operation,  since  it 
is  nearly  all  leas  than  200  feet  above  sea  level. 
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up  through  Mendoza,  San  Juan.  La  Rioja,  Catamarca,  and  Salta  to 
Holivia. 

The  isotherm  of  7o  begins  in  about  latitude  33.5  south  and  crosses 
the  northern  part  of  the  Province  of  Buenos  Aires,  takes  a  soiith- 
west-erly  course  through  the  central  part  of  the  Territory  of  the  Panipa, 
and  makes  a  curve  from  tiie  central  part  of  the  Territory  of  Neuquen 
upward  to  about  latitude  35  south. 

The  line  of  72'  starts  at  Buenos  Aires,  latitude  35  south,  and  follows 
a  general  southerly  direction  across  the  Province  of  Buenos  Aires,  the 
southwestern  corner  of  the  Pampa,  the  northwestern  corner  of  Rio 
Negro  and  central  Neuquen  to  the  Andes. 

The  line  of  70^  starts  at  the  seacoast  in  latitude  37  south,  runs  south- 
west along  the  coast  to  latitude  40  south,  whence  it  crosses  the  Terri- 
tory of  Rio  Negro,  dipping  a  little  to  the  south,  and  up  a  trifle  north 
of  latitude  40  south  in  Neuquen. 

Autumn  temperatures  aveiuge  in  the  temperate  zone  about  11  degrees 
cooler  than  summer. 

WINTER. 

The  winter  isotherm  of  70°  runs  from  the  southeast  corner  of  the 
Territory  of  Misiones,  in  latitude  27  south,  to  lower  Catamarca,  in 
almost  a  straight  line,  thence  north  to  Bolivia. 

The  line  of  57-,  beginning  in  latitude  30.5  south,  crosses  lower  Cor- 
rientes,  central  Santa  Fe,  northern  Cordoba,  south  to  the  city  of  San 
Juan,  and  north  to  Bolivia. 

The  line  of  55^,  beginning  in  latitude  31  south,  runs  across  Entre 
Rios  to  the  city  of  Santa  Fe,  a  little  north  to  the  city  of  Cordoba, 
southwest  to  the  city  of  San  Luis,  through  Mendoza  northwesterly, 
and  north  to  Bolivia. 

The  isotherms  of  54^^  and  52"^,  beginning  in  latitudes  32  and  33.5 
south,  respectiveW,  are  nearly  parallel  with  line  55^. 

The  isotherm  of  50-  begins  at  about  latitude  34.5  south,  a  few  miles 
north  of  the  city  of  Buenos  Aires,  runs  northwest  to  the  middle  of  the 
lower  point  of  Santa  Fe,  thence  southwesterly'  along  the  borders  of 
Buenos  Aires,  the  Pampa,  Cordoba,  and  San  Luis,  and  upward  through 
Mendoza  to  about  the  same  latitude  as  that  of  the  starting  jx)int. 

The  isotherm  of  48^  starts  on  the  coast  at  about  latitude  35.5  south 
and  dips  downward  through  the  Province  of  Buenos  Aires  to  a  point 
about  50  miles  north  of  Bahia  Blanca,  where  it  crosses  the  Pam^m  ai.d 
Neuquen  on  a  slight  upward  incline,  ending  in  a  sharp  upward  turn  to 
latitude  37  south. 

Below  this  the  lines  are  more  nearl}'^  east  and  west,  both  summer  and 
winter.  At  latitude  39.4  south  the  winter  temperature  is  46.4^.  At 
latitude  44  south  it  is  43^. 

The  spring  temperatures  average  about  11^  to  12^  warmer  than  the 
winter  temperatures. 
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ANNUAL  AVERAGE  TEMPERATURE. 

The  highest  annual  average  is  75^.  This  is  in  the  northern  part  of 
Formosa  and  Jujuy,  near  the  Tropic  of  Capricorn.  At  every  70  to 
150  miles  south  the  temperature  is  about  2  degrees  cooler.  The  line 
of  66°,  annual  average,  runs  straight  across  the  northern  part  of  Entre 
Rios,  central  Santa  Fe,  and  downward  to  the  cities  of  Cordoba  and 
San  Luis,  curves  downward  60  miles  south  of  the  city  of  Mendoza  and 
up  to  a  point  on  the  boundary  due  west  of  the  last-named  city.  The 
isotherm  of  63°  goes  across  lower  Entre  Rios,  just  south  of  the  city 
of  Rosario  and  due  southwest  along  the  borders  of  Buenos  Aires,  Cor- 
doba, San  Luis,  and  the  Pampa  to  Chos-Malal.  At  La  Plata  the 
isotherm  of  61°  begins  and  runs  a  little  north  to  central  northern 
Buenos  Aires,  where  it  bears  off  to  the  southwest,  through  the  Pampa 
a  little  south  of  the  center,  into  Neuquen.  Bahia  Blanca  is  in  the  line 
of  59°  and  from  this  point  the  lines  are  more  nearly  uniform,  the 
temperature  being  about  2  degrees  warmer  on  the  Atlantic  coast  than 
at  the  base  of  the  Andes.  It  averages  about  2  degrees  lower  each  125 
to  150  miles  south  until  at  the  end  of  the  continent,  in  about  latitude 
56  south,  it  is  41°. 

The  isothermal  lines  shown  in  the  map  given  herewith  (PL  II) 
indicate  average  temperatures  for  the  year  from  actual  observations, 
not  reduced  to  sea  level.  No  temperatures  taken  in  deep  valleys  or 
on  high  mountains  have  been  considered,  but  only  those  that  fairly 
represent  the  altitude  of  the  region. 

Observations  of  temperature  have  been  made  in  the  city  of  Buenos 
Aires  since  1856.  They  are  printed  in  three  periods  and  the  averages 
are,  by  seasons,  as  follows: 

Average  temperatures  at  Buenos  Aires, 


Season. 


Simmer  (December,  January,  and  February) 

Autumn  ( March,  April,  and  May) 

Winter  (June.  July,  and  August) 

Spring  (September,  October,  and  November) . 

Year 


1866-75. 

1 

1876-96. 

°F.       , 

°F. 

74.3 

Tl.b 

63.1 

61.5 

61.9 

51 

62.6 

61.3 

1897-1900. 


62.9  61.5 


75.3 
64 
51.4 
61.5 


63.1 


These  averages  are  not  far  from  the  averages  of  the  principal  corn 
regions,  being  but  a  trifle  cooler  than  the  northern  part  thereof. 


EFFECT  OF   HUMIDITY   ON   TEMPERATITRE. 


Though  the  temperature  of  the  warmer  part  of  the  present  best  corn 
area,  southern  Entre  Rios,  Santa  Fe  and  Cordoba  and  northern  Buenos 
Aires,  is  not  often  above  96^,  it  seems  15  or  20  degrees  hotter  niost  of 
the  time  because  of  the  high  percentage  of  humidity.     In  the  city 
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of  Cordoba,  the  altitude  of  which  is  1,000  to  1,200  feet  higher  than 
the  farming  country  below,  the  average  annual  percentage  of  relative 
humidity  is  64.  In  Buenos  Aires  and  Bosario  it  is  78.'  In  the  north- 
ern part  of  the  Litoral,  the  Territories  of  Misiones,  Formosa  and  the 
Chaco,  and  the  Province  of  Corrientes,  the  relative  humidity  is  10 
per  cent  greater.  The  report  of  the  Argentine  Weather  Bureau 
contains  the  following  concerning  the  effects  of  humidity: 

It  is  not  an  uncommon  occurrence  in  summer  that  the  temperature  of  the  air, 
during  the  hottest  hours  of  the  day^  is  considerably  higher  in  the  region  of  Chnbut 
and  Rio  Negro  than  in  Corrientes  or  the  Chaco,  16  to  18  degrees  nearer  the  equator. 
In  the  first-named  region,  however,  one  scarcely  feels  the  heat;  whereas,  in  the 
latter,  the  temperature  is  very  oppressive.  This  is  explained  by  the  fact  that  the 
temperatures  of  the  wet  bulb  thermometer  are  much  lower  in  the  southern  terri- 
tories, when  these  phenomena  are  observed,  than  those  recorded  in  the  northern 
region.  In  the  city  of  Buenos  Aires  a  temperature  of  96°  is  very  rare,  while  in 
Cordoba  it  is  not  exceptional  in  autumn  and  spring,  and  is  frequently  observed  dur^ 
ing  the  summer.  In  the  firstruamed  place  this  degree  of  beat  causes  a  suspension  of 
all  labor  that  can  be  postponed,  while  in  Cordoba  it  does  not  give  the  impression  of 
being  excessive,  and  work  is  carried  on  without  inconvenience. 

WIND. 

The  effect  of  winds  on  temperature  in  Argentina  is  stated  by  Direc- 
tor Davis,  of  the  Argentine  Weather  Bureau,  as  follows: 

The  north  winds  are  hot,  and  the  increase  in  the  heat  is,  as  a  rule,  proportional  to 
the  duration  of  the  wind  from  this  direction,  while  the  south  winds  are  cool,  refresh- 
ing the  air  and  relieving  the  suffocation  produced  during  the  successive  days  of  north 
wind.  In  the  Andine  r^on  the  dry  and  hot  winds  are  called  zondas,  which  gen- 
erally blow  from  north  to  northwest,  and  at  times  with  such  intensity  that  respira- 
tion is  difficult.  These  winds  rise  about  midday  and  last  till  sunset,  but  at  times 
they  last  two  or  three  days  without  interruption,  being  strongest  in  spring  in  the 
months  of  September  and  October.  The  changes  of  temperature  after  a  severe  asonda 
and  the  south  wind  which  follows  it  are  frequently  as  high  as  46°,  In  the  Litoral 
and  Mediterranean  the  heat  produced  by  the  north  wind  generally  terminates  with 
a  thunder  storm  or  pampero.  The  pamperos  in  the  Litoral  are  more  frequent  in 
winter  and  spring.  The  change  of  temperature  caused  by  the  two  winds  is  fre- 
quently from  27°  to  36°. 

RAINFALL. 

The  average  annual  rainfall  in  the  corn  district  of  Argentina  is  31.52 
to  39.40  inches,  and  it  is  quite  evenly  divided  between  the  seasons/ 


«The  average  annual  percentage  of  relative  humidity  in  Iowa  for  the  past  25 
years  has  been  70  per  cent,  and  for  the  crop-growing  period,  May  1  to  September  1, 
it  has  been  69  per  cent. 

&  The  surplus  com  States  of  the  United  States  have  an  average  of  about  35  inches 
of  rainfall,  the  range  being  from  27  inches  in  the  northwestern  part  of  the  belt  to  40 
inches  in  the  southeastern  part.  The  average  for  Iowa  is  31  inches  for  the  whole 
State,  of  which  amount  70  per  cent  falls  in  the  six  crop  months,  April  1  to  October 
1,  and  over  50  per  cent  in  the  four  months.  May  1  to  September  1.  By  seasons,  the 
State  averages  are:  Winter,  3.32  inches;  spring,  9.19  inches;  summer,  12.02  inches, 
and  autumn,  6.53  inches. 


WEATHER   CONDITIONS. 
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From  October  to  March  is  called  the  wet  season,  and  from  April  to 
September  the  dry  season,  in  that  part  of  Argentina  north  of  latitude 
38  south. 

In  Buenos  Aires  56  per  cent  of  the  annual  rainfall  is  in  the  wet  sea- 
son; in  Corrientes  66  per  cent  of  the  rain  falls  in  the  wet  season;  in 
Cordoba  86  per  cent,  and  in  Salta  96  per  cent.  In  the  region  south  of 
latitude  38  south  the  distribution  of  rainfall  is  very  even  through  the 
year.  Snow  falls  every  year  in  the  Territories  of  Santa  Cruz,  Chubut, 
Rio  Negro,  and  Neuquen,  but  it  rarely  reaches  the  Province  of  Buenos 
Aires. 

The  average  annual  rainfall  in  a  number  of  representative  localities 
is  given  herewith: 

Average  annual  rainfall  in  Argentine  cities. 


1 

station. 

LatitU4 

de. 

12 
28 
10 

9 
14 
28 
44 
30 
49 
67 
37 
49 
18 
51 
45 
17 
13 
46 
10 
17 
46 
51 
48 
25 

7 
19 
28 
19 
32 
53 
27 
62 
23 

Longitu 

de. 

f 

6 
50 
45 
16 
88 

4 
31 
13 

8 
38 
22 

3 
40 
58 
60 

8 
16 
11 
50 

5 
24 
12 
16 
12 
19 
20 
66 

1 
31 
49 
49 

7 
47 

Years  of  obflervation. 

RainfaU. 

villa  Formosa 

o 

26 
27 
28 
29 
80 
31 
SI 
80 
82 
82 
84 
34 
86 
36 
86 
37 
37 
38 
87 
43 
24 
26 
27 
31 
33 
33 
28 
29 
81 
32 
87 
54 
54 

o 

58 
58 
58 
59 
57 
68 
60 
58 
61 
60 
58 
68 
57 
67 
59 
59 
61 
62 
63 
66 
66 
66 
64 
64 
64 
66 
65 
67 
68 
68 
69 
68 
63 

1879  to  1892 

Inches. 
67.14 

Corrlen  U*8 

1876  to  1900 

49.28 

San  Lorenzo 

1892  to  1900 

35.16 

Gova 

1876  to  1900 

38.31 

Monte  ('ajienjB 

1893  to  1900 

40.66 

Concordia 

1876  to  1878  and  18f  7  to  1898 

42.06 

Parana 

1876  to  1882  and  1896  to  1898 

36.45 

rruifuay 

1895  to  1899 

45. 49 

Carcarafla 

1889  to  1900 

35.14 

Rtisarlo 

1876  to  1880  and  1886  to  1900 

37.46 

Buenos  Aires 

1861  to  1900 

36.76 

Kstancia  San  Juan 

1867  to  1900 

42. 67 

Dolores 

1889  to  1900 

32. 32 

Maipu 

1888  to  1900 

26.77 

.\zul 

1888  to  1900 

32.29 

Tandil 

1888  to  1900 

32.47 

General  La  Madrid 

1888  to  1900 

25.73 

Bahia  Blanca 

1860  to  1883  and  1896  to  1900 

20. 6K 

La  CarlotA 

1891  to  1900 

21.68 

RawM>n 

1880  to  1888  and  1896  to  l^XK) 

9.46 

Salta 

1873  to  1897 

22.08 

Tueuman 

1873  to  1900 

38.02 

Santiagro  del  £8tero 

1873  to  1890 

19.57 

Cordoba 

1873  to  1900 

27.48 

Rio  Cuarto 

1881  to  1882  and  1900 

26.46 

San  Luis 

1874  to  1877 

21.57 

Catamarca 

1881  to  1900 

12.67 

La  Rioja 

1875  to  1892 

10.78 

Han  Juan 

1875  to  1900 

2.98 

Mendoza  

1866  to  1880  and  1885  to  1900 

7.08 

Cho«-Malal 

1892  to  1K96 

7.62 

Ushuaia 

1876  to  1885 

23. 15 

Isla  de  loe  Estados 

1886  to  1893  and  1899  to  1900 

54.06 

The  distribution  of  rainfall  throughout  the  country  is  graphically 
shown  by  the  chart  (Pi.  I),  which  was  made  by  the  Argentine  Weather 
Bureau  from  observations  at  more  than  150  stations  well  distributed 
over  the  country,  covering  periods  from  eight  to  twelve  or  more  3' ears 
at  most  of  the  stations.  The  observations  in  the  interior  of  Formosa 
and  the  Chaco,  and  in  the  region  at  the  foot  of  the  Andes  south  of  lati- 
tude 38  south,  were  not  sufficient  for  a  permanent  record,  but  other- 
wise further  observations  may  not  be  expected  to  show^  changes,  says 
Director  W,  G.  Davis  in  his  report. 

The  records  also  show  that  the  rainfall  was  well  distributed  through 
the  months  and  the  days  of  the  months.     Rain  falls,  on  the  average, 
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42.2  days  per  ^-ear  in  Corrientes,  39.2  days  in  (Joya,  55.7  da3's  in  Con- 
cordia, 50.3  days  in  Parana,  69.2  in  Buenos  Aires,  82.2  days  in  Tandil, 
53.5  in  Bahia  Blanca,  70.3  in  Cordoba,  68  in  Rio  Cuarto,  and  58.8  in 
San  Luis. 

THE  PEODUCTIOH  OF  COEH . 

KXISTING   CONDITIONS   AND  METHODS,  AND   PROBABLE   IMPROVEMENT. 

The  production  of  maize,  or  Indian  corn,  in  the  Argentine  Republic, 
while  it  has  been  going  on  for  many  years,  is  only  now  developing 
into  a  great  industry.  It  is  just  growing  out  of  the  primitive  methods 
that  have  been  holding  it  l>ack  and  which  still  prevent  farmers  from 
realizing  much  more  than  half  what  they  might.  The  results  they 
acliieve  are  due  to  the  marvelous  fertility  of  the  soil  and  the  perfect 
climatic  conditions,  which,  in  spite  of  bad  methods,  neglect,  and  gen- 
eral ignorance,  give  bountiful  harvests  to  men  who  would  utterly  fail 
in  the  corn  belt  of  the  United  States  if  they  farmed  as  they  do  in 
Argentina;  and  these  men  can  not  long  continue  in  this  manner  where 
they  are.  Their  only  natural  disadvantage  is  that  they  are  likely  to  get 
too  much  luin  during  the  gathering  season  and  they  may  have  too  little 
during  the  growing  season;  but  where  they  have  a  I'ange  of  about  five 
months  in  which  to  plant  corn  and  still  be  reasonably  sure  of  a  crop, 
much  of  the  fear  of  insuflScient  rains  during  the  plowing,  planting,  and 
growing  seasons  is  taken  away. 

The  methods  of  cultivation  are  improving  every  year,  as  the  com 
area  extends  and  the  leaven  of  modern  ideas  slowly  penetrates  to  the 
slow-thinking  colonist.  He  would  progress  much  faster  in  the  United 
States,  because  he  would  have  the  example  of  better  farmers  all  around 
him,  while  iri,  Argentina  ho  sees  nothing  better  than  his  own  miserable 
efforts,  and  he  is  no  theorist,  to  adopt  new  methods  simply  because 
some  one  has  told  him  to  do  so.  The  chances  are  that  he  has  never 
seen  anything  grow^  before  he  came  to  be  a  *'chacarero"  on  some 
large  place  in  the  new  southern  country.  Never  having  had  an3^  land 
to  work  before,  never  having  had  room  enough  to  live  or  a  chance  to  do 
anything  on  his  own  account,  he  becomes  greedy  when  he  sees  so  much 
land  on  which  he  is  free  to  go,  and  wants  to  take  far  more  than  he 
can  work  well.  Every  colonist  wants  at  least  100  hectares,  equal  to 
247  acres,  and  sometimes  he  succeeds  in  getting  more.  This  is,  how- 
ever, the  usual  limit  for  a  family,  unless  there  are  several  large  boys. 
The  rule  on  some  large  corn  farms  is  that  25  squares,  or  about  104 
acres,  shall  be  allotted  to  every  able-bodied  working  hand.  Farming 
as  they  do,  a  man  can  work  that  amount  of  land  in  corn  until  the  gath- 
ering is  uiK)n  him,  when  he  nmst  have  help  or  suffer  heavy  losses. 


Fis.  2.— Field  of  Corn 
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THE   FAKMER   AND    HIS   HOME. 


Most  of  these  "colonists,"  or  renters,  are  from  the  north  of  Italy, 
and  are  very  industrious  and  thrifty.  They  work  and  live  under  con- 
ditions that  would  not  be  endured  by  the  poorest  farm  hand  in  our 
country.  Yet  they  have  here  a  chance  that  they  could  not  have  at 
home,  and  most  of  them  become  well  oflf  in  a  few  years.  But  a  great 
many  of  them  do  not  like  the  country,  and  are  leaving  it  and  returning 
to  Italy  or  coming  to  the  United  States.  The  reason  most  commonly 
given  is  that  they  are  oppressed  by  the  petty  local  officers  and  made  to 
pay  excessive  taxes  and  unjust  fines.  Some  of  them,  however,  become 
citizens  and  occupy  positions  of  influence  ambng  their  fellows.  Others 
desire  only  to  accumulate  money  to  live  comfortably  in  Europe.  A 
better  class  of  corn  fanners  are  the  Austrians,  who  are  not  numerous. 
They  build  frame  houses  and  live  far  better  than  the  Italians,  and  yet 
seem  to  make  as  much  money.  The  Italian  renter  builds  a  mud  house 
with  a  zinc  roof,  all  the  materials  being  furnished  by  the  ''patron," 
the  owner  of  the  land.  Several  hard-wood  posts  are  set  in  the  ground 
and  small  boaixis  nailed  across  the  top.  The  sheets  of  zinc  are  then 
spread  over  the  frame  for  a  roof,  with  a  slight  pitch.  Wire  is  tied 
from  post  to  post  and  cornstalks  woven  in,  the  wire  holding  them  up. 
Mud  is  plastered  on  both  sides  of  the  stalks  and  soon  dries.  A  hole  is 
left  for  a  door,  and  perhaps,  but  not  always,  a  smaller  hole  for  a  win- 
dow, and  the  house  is  done.  I  made  a  photograph  of  one  of  these 
dwellings,  which  was  about  12  feet  long  and  8  feet  wide  (PI.  IV,  fig.  1). 
Four  men  and  a  boy  lived  in  it,  and  were  doing  a  good  business,  culti- 
vating something  over  400  acres  of  corn.  The  head  of  this  gang  is  the 
one  shown  in  the  picture  (PI.  IV,  tig.  2)  standing  in  the  com,  which  at 
that  time,  December  22,  was  about  eight  weeks  old. 

LAND   RENTING,  INCLU1>IN(}   TKRM8,  PRICES,  ETC'. 

These  men  came  to  the  land  with  nothing  but  their  strong  bodies  as 
their  capital.  The  big  Italian  standing  in  the  corn  was  the  boss  and 
the  responsible  man,  if  anyone  was  responsible.  The  owner  of  the  land 
had  this  contract  with  them:  He  gave  them  the  land,  material  to  build 
the  house,  plows,  harrows,  cultivators,  planting  machines,  necessary 
mules  and  bullocks  to  work,  and  two  horses  to  draw  water  and  ride  in 
caring  for  the  other  animals.  He  became  responsible  for  their  credit 
at  the  country  store  for  an  amount  equal  to  about  $12  of  our  money, 
per  month  and  they  fed  themselves,  paying  the  account  at  the  store 
when  they  received  their  share  of  the  proceeds  of  the  crop.  One- 
third  of  the  cost  of  the  seed,  harvesting,  and  shelling  was  charged  to 
the  tenants.  They  agreed  to  work  the  land  to  the  satisfaction  of  the 
owner,  and  for  all  this  they  received  one-third  the  proceeds  of  the  sale 
of  the  crop,  the  owner  selling  when  he  saw  fit.     It  is  on  some  such 
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terms  as  these  that  the  poor  man  gets  his  start,  and  in  a  year  or  two  he 
advances  to  the  next  stage,  where  he  furnishes  everything  and  delivers 
to  the  owner  at  his  warehouse  a  share  of  the  crop  ranging  from  16  to 
22  per  cent — 16  per  cent  the  first  year,  18  per  cent  the  second,  third, 
and  fourth  years.  Other  contracts  call  for  20  per  cent  the  first  year, 
21  the  second  year,  and  22  the  third  and  fourth  years.  This  was  in  a 
oompai'atively  new  district,  the  advantages  of  which  were  not  so  well 
known.  Higher  rents  are  obtained  elsewhere,  nearer  the  Parana  River, 
where  the  land  is  known  to  be  very  rich  and  the  market  is  very  pear. 
The  third  step  of  the  corn  raiser  is  the  payment  of  cash  rent. 

The  cash-rent  system  is  the  one  generally  in  vogue,  though  nearly 
every  large  "chacra,"  or  farm  devoted  to  agriculture,  has  all  three 
plans  in  operation.  The  prices  paid  vary  greatly,  according  to  loca- 
tion and  supposed  fertility  of  the  land  and  its  adaptability  to  corn. 
The  price  on  the  place  I  am  speaking  of,  which  is  located  70  miles 
west  of  Rosario,  was  from  $5  to  $9  per  square,  which  is  a  fraction 
over  4  acres.  The  latter  is  now  the  ruling  price  and  it  will  probably 
soon  be  advanced.  The  lower  price  was  offered  when  the  land  was 
converted  from  wheat — which  was  a  failure — to  corn,  to  induce  the 
better  class  of  corn  farmers  from  nearer  the  river  to  come  out  there 
and  take  the  land.  Now  that  its  adaptability  to  corn  is  established, 
the  owner  will  doubtless  have  no  trouble  to  rent  it  to  good  men,  as 
renters  go  in  Argentina,  for  higher  prices  than  he  is  now  receiving. 
In  the  best  corn  lands,  near  the  Parana  River,  rents  have  been  paid 
as*  high  as  $4.25  an  acre,  but  this  is  exceptional  and  above  the  average, 
,  even  for  the  best  lands.  Half  of  this  rent  must  be  paid  in  advance 
and  the  colonist  agrees  to  use  all  the  land,  except  4  per  cent  for  his 
house,  garden,  corrals,  etc.,  for  corn  or  linseed;  and  only  10  per  cent 
for  linseed.  He  agrees  to  keep  out  all  noxious  weeds  and  he  must 
plow  and  cross  plow  before  planting,  dropping  the  seed  corn  behind 
the  plow  the  last  time  with  a  machine  attached  to  the  plow.  Then  he 
must  follow  with  the  harrow,  and  harrow  again  after  the  corn  is  up, 
and  cultivate  once  with  a  single-shovel,  one-horse  cultivator.  Hardly 
a  farmer  cultivates  his  corn  more  than  once,  and  only  one  way,  but 
many  of  them  are  required  by  their  contracts  to  go  through  after 
cultivating  and  pull  the  worst  of  the  weeds. 

In  other  parts  of  the  country,  farther  south,  in  the  Province  of 
Buenos  Aires,  rents  for  corn  lands  range  from  $1.50  to  $2.50  per  acre, 
depending  upon  how  near  the  market  and  how  good  the  land.  While 
most  of  the  corn  is  raised  by  renters,  the  number  of  small  proprietors 
is  slowly  increasing."  The  valuation  generally  put  upon  agricultural 
land  is  to  call  the  rent  8  per  cent  of  the  value.  But  land  can  be  bought 
cheaper  than  this  if  one  knows  where  and  how  to  go,  especially  in 
large  tracts.     The  best  farming  land  in  the  country  has  been  sellingat 

«  See  footnote,  p.  9. 
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prices  i-an^ing  from  $6  to  $15  an  acre.  A  tmct  of  1,943  acres  about 
75  miles  west  of  Rosario,  in  an  excellent  corn  district,  was  sold  for 
$13.75  per  acre,  $3,500  down  and  the  balance  in  annual  payments  at  6 
per  cent  interest.  Land  within  50  miles  of  Buenos  Aires  is  worth 
three  to  four  times  as  much  as  this. 

THE   farmer's   food   AND   DRINK. 

Formerly  colonists  were  allowed  as  much  as  12  per  cent  of  the  land 
allotted  to  them,  rent  free,  for  pasturage,  corrals,  house  grounds,  etc. 
Now  they  have  to  pay  for  it  all,  even  the  4  per  cent  which  they  are 
allowed  for  such  purposes.  But  it  must  not  be  supposed  that  the  col- 
onists want  this  land  for  gardens,  for  they  very  seldom  have  them. 
Rarely  do  they  raise  as  much  as  a  c«.bbage,  living  on  bread  and  meat 
and  a  few  potatoes,  and  perhaps  a  few  other  vegetables  that  they  buy. 
They  might  have  fine  gardens,  but  they  are  intent  on  making  the  land 
produce  all  it  will  that  is  marketable.  Comforts  and  luxuries  are  not 
included  in  their  ideas  of  life  in  Argentina:  They  have  two  meals  a 
day,  at  about  11  and  7,  with  little  besides  the  ''yerba  mat^,"  or  Para- 
guayan tea,  early  in  the  morning.  This  wonderfully  nourishing  and 
muscle  stimulating  drink  is  sucked  through  a  tube  from  a  gourd  that 
holds  about  4  ounces  of  water.  Boiling  hot  water  is  repeatedly 
poured  over  the  tea  leaves  in  this  gourd,  and  one  filling  suffices  for  a 
dozen  fillings  of  water.  The  same  tube  is  used  by  everyone  present, 
even  when  there  is  company.  It  is  a  veiy  wholesome  beverage,  in  use 
all  over  Argentina,  and  the  common  people  are  very  much  attached  to 
it.  Some  of  them  put  sugar  with  it^^but  it  is  more  wholesome  without, 
though  it  is  quite  bitter. 

LONG   SEASON   FOR  PLANTING. 

Planting  of  corn  may  begin  as  early  as  August  15,  but  generally  not 
until  three  or  four  weeks  later,  and  it  may  be  as  late  as  January  15, 
though  generally  it  is  not  considered  quite  safe  to  plant  later  than 
December  20.  (See  PI.  V,  fig.  1.)  On  the  18,000-acre  place  which 
I  have  referred  to,  at  San  Jose  de  la  Esquina,  some  planting  was  done 
as  late  as  January  12  this  year  and  a  fair  crop  secured.  The  early 
planted  corn  was  ripe  at  the  end  of  Januaiy,  but  harvesting  was  not 
commenced  until  the  latter  part  of  February.  Three  men  came  to 
this  place  at  the  end  of  August  and  plowed,  cross-plowed,  planted,  and 
cultivated  400  acres  themselves  and  had  a  good  crop,  averaging  about 
40  bushels  to  the  acre.  In  adjoining  fields  ma}'^  be  seen  corn  in  full 
tassel  and  corn  just  out  of  the  ground.  Of  course  the  early  corn  gen- 
erally has  the  best  chance,  because  it  then  gets  the  full  benefit  of  the 
hottest  weather  to  mature  and  ripen.  The  latter  part  of  the  summer 
is  likely  to  be  rainy,  and  in  damp  seasons  the  plants  grow  to  such  a 
size  and  are  so  close  together  that  the  lower  ears  do  not  get  sufficient 
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air  or  sunshine  to  ripen  or  dry  out.  This  results  in  uneven  dryness 
of  ears  in  the  same  field.  Corn  of  uneven  ripeness  is  likely  to  cause 
trouble  and,  being  deficient  in  starch  and  having  its  sugar  imperfectly 
formed,  is  inferior  in  food  value,  besides  being  likely  to  heat  and 
mold  and  spoil  other  better  grain.  The  unripe  condition  of  corn 
exported  is  not  always  discovered  until  it  has  been  sent  across  the 
ocean  and  caused  some  losses  on  the  voyage.  Often  late  planting  is 
due  to  drought  in  the  spring,  which  prevents  plowing.  Disk  plows 
from  the  United  States  are  now  being  introduced  to  a  considerable 
extent,  both  among  corn  farmers  and  wheat  farmers,  as  they  have  been 
found  of  great  value  in  dry  seasons  when  the  ordinary  mold-board 
plows  could  not  be  used. 

GATHERING,  CRIBBING,  AND  SHELLING. 

Farmers  are  usually  in  a  hurry  to  get  their  money  and  so  are  apt  to 
gather  their  corn  too  soon  and  have  it  shelled  too  soon.  Shippers  are 
eager  to  get  cargoes  off  while  the  weather  is  dry,  and  this  stimulates 
premature  marketing.  It  is  in  the  harvest  season  that  the  Argentine 
farmer  has  his  greatest  trials.  Almost  invariably  he  has  more  than 
he  can  gather  without  extra  help,  and  that  is  difficult  to  get.  Often, 
to  save  time  and  realize  on  his  crop  sooner,  he  arranges  to  shell 
directly  from  the  field,  rushing  his  grain  to  market  before  it  has  had 
any  chance  to  dry.  When  this  is  not  done— and  oftener  it  is  not — the 
corn  in  the  ear  is  put  into  a  crib,  called  a  "troja,"  which  is  a  round 
receptacle  made  of  poles  stuck  in  the  ground  with  wire  and  cornstalks 
woven  in  among  them,  making  a  sort  of  bin,  not  always  covered.  This 
being  more  or  less  open  gives  the  air  opportunity  to  circulate  through 
and  dry  the  corn,  especially  if  the  troja  is  thatched  over.  They  serve 
the  same  purpose  as  our  corncribs  do.  Tlie  com  is  gathered  into  sacks 
in  the  field  and  carted  to  these  deposits.  It  is  never  husked  into  a 
wagon  box  in  the  field,  as  in  the  United  States.  The  sacks  of  ears, 
husked,  weigh  about  143  pounds,  and  the  men  are  paid  by  the  sack  for 
husking  Ordinarily  the  men  are  paid  about  8  cents  per  sack  and 
boarded,  or  10  cents  per  sack  and  board  themselves,  but  this  year  the 
demand  for  help  has  been  so  great,  owing  to  the  immense  crop,  that 
prices  for  husking  have  gone  to  about  11  cents  per  sack  and  board,  up 
to  as  high  as  16  cents  per  sack  without  board.  A  man  will  gather  8  or 
10  bags  per  day.  This  year's  crop  is  the  largest  the  country  has  ever 
had  and  prices  are  very  good — about  40  cents  per  bushel — but  the 
farmers  are  suffering  heavy  losses  because  they  have  been  unable  to 
get  men  to  work  in  the  harvest.  Even  better  prices  than  those  quoted 
have  been  offered  and  the  cities  are  full  of  idle  men,  and  still  the  corn 
is  rotting  in  the  fields.  These  prices  for  labor  may  not  seem  high  to 
a  farmer  in  our  country,  but  farm  laborers  in  the  Argentine  Republic 
usually  get  about  $13  a  month  and  their  board,  which  costs  their 
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employers  but  a  very  small  sum,  not  more  than  $4  a  month  at  the 
most,  and  usually  less.  It  is  estimated  that  the  cost  of  gathering, 
shelling,  and  bagging  is  about  13  cents  per  bushel. 

Shelling  is  usually  done  alongside  the  trojas,  which  hold  from  1,500 
to  8,000  bushels  of  corn  in  the  ear.  Sometimes  the  corn  is  shelled  at 
once,  without  any  opportunity  to  dry,  or  it  may  remain  in  the  troja 
several  months.  It  has  been  found  best  by  experience  that  the  least 
possible  time  should  elapse  between  the  time  of  shelling  and  loading 
on  shipboard,  and  the  Argentine  Department  of  Agriculture  has  so 
advised.  *'It  is  better  to  run  the  risk  of  some  extra  cartage  during 
the  winter  when  the  roads  are  bad,"  says  one  man  of  wide  experience, 
^'  than  to  let  the  grain  become  heated  in  bags  when  deposited  in  a 
warehouse."  Nevertheless,  farmers  are  more  apt  to  shell  their  corn 
as  soon  as  they  can  get  a  machine.  In  many  instances  the  man  who 
runs  the  machine  also  buys  the  grain  on  the  spot,  paying  19  to  35 
cents  per  bushel  shelled  and  making  no  charge  for  shelling  or  bagging. 
Prices  for  shelling  range  from  li  to  2i  cents  per  bushel.  All  corn, 
as  well  as  wheat,  is  shipped  to  market  in  bags  weighing  in  the  neigh- 
borhood of  150  pounds.  These  are  coarse  burlap  bags  and  are  worth 
about  10  cents  each. 

MISTAKE  OF  CLOSE  PLANTING. 

Aside  from  lack  of  cultivation,  the  principal  mistake  of  the  Argentine 
corn  grower  is  his  unwillingness  to  give  his  plants  room  enough  to 
grow  and  get  air  and  sunshine  to  mature  and  ripen.  As  previously 
stated,  most  of  the  corn  is  planted  with  a  machine  attached  to  the  plow, 
and  the  rows  are  generally  about  20  inches  apail — simply  drilled  in, 
resembling  very  much  a  field  of  fodder  corn  in  this  country.  A  few 
of  the  farmers  are  learning  better,  and  perhaps  100  American  corn 
planters  have  been  sold  in  Argentina.  But  no  check  rowers  were 
seen,  and  there  is  so  little  cultivating  corn  two  wa3's  that  it  is  still 
spoken  of  as  a  curious  thing — this  "  North  American  checkerboard 
plan  "  of  planting  corn — and  scarcely  a  farmer  in  the  country  follows 
that  plan.  The  Basques,  the  most  industrious  and  successful  class  of 
Spaniards,  go  in  for  better  methods.  The  Catalans,  from  the  Prov- 
ince of  Catalonia,  Spain,  are  also  engaged  in  corn  growing  in  the 
Province  of  Buenos  Aires.  In  some  sections,  notably  to  the  south- 
west of  the  city  of  Buenos  Aires,  where  some  of  the  best  corn  farming 
is  done,  it  is  noticeable  that  the  better  the  farming,  the  more  experi- 
enced and  successful  the  farmers,  the  wider  apart  the  row^s  are,  and 
occasionally  a  field  is  cultivated  both  ways.  The  rows  in  the  better 
cultivated  sections  are  from  24  to  30  inches  apart,  and  the  plants  in 
the  rows  about  20  to  24  inches  apart.  Corn  is  hardly  ever  planted 
farther  apart  than  this,  and  the  greater  part,  in  fact  nine-tenths,  is 
in  rows  20  to  22  inches  apart,  and  the  plants  no  farther  apart  in  the 
rows  and  generally  much  closer  together. 
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GOVERNMENT  EFFORTS  TO  SECURE  WIDE  PLANTING. 

The  Argentine  Department  of  Agriculture  has  tried  to  teach  the 
farmers  the  benefits  of  planting  farther  apart,  but  they  are  hard  to  con- 
vince. Men  have  been  sent  around  in  various  sections  saying  to  farmers: 
''Give  us  a  hectare  of  land  and  we  will  plant  it  and  cultivate  it  the 
way  we  think  it  should  be  done;  we  will  bear  all  the  expense  and  you 
may  have  all  the  crop."  These  experiments  have  always  resulted  in 
producing  twice  as  much,  or  more  than  twice  as  much,  as  the  farmer 
raised  alongside  in  the  old  way,  because  the  corn  was  given  plenty  of 
room  and  was  well  cultivated.  But  the  ignorant  farmers  have  not 
always  been  convinced.  When  asked  how  they  were  going  to  plant 
next  year,  some  of  them  said  they  intended  to  go  on  as  before.  When 
asked  why,  and  if  they  had  not  seen  the  good  results  of  the  improved 
methods,  they  have  replied:  "  Oh,  that  was  just  luck;  you  couldn't  do 
it  again."  Until  recently  corn  was  simply  sown  broadcast,  by  hand, 
covered  in  some  primitive  fashion,  and  nothing  more  done  with  it 
until  it  was  gathered  in  the  fall.  Even  now  much  of  this  is  being 
done  in  some  parts,  though  not  in  the  districts  where  corn  grows  best. 

SURPRISING  YIELDS. 

It  is  surprising  to  a  North  American  to  see  what  yields  result  from 
such  slovenly  agriculture.  The  yields  vary  greatly  in  different  sec- 
tions under  different  treatment  and  because  of  varying  soils  or  cli- 
matic conditions.  There  are  no  complete  and  reliable  crop  statistics, 
such  as  we  have;  but,  from  careful  observation  and  inquiry  and  from 
the  study  of  such  statistics  as  are  available,  very  clo^e  estimates  may 
be  made  of  the  corn  yield  in  various  sections.  In  some  places  a  yield 
of  25  bushels  to  the  acre  is  considered  fair;  but  these  are  outside  the 
preferred  corn  area  and  do  not  represent  the  best  cultivation,  even  of 
the  Argentine  farmer.  On  the  other  extreme  we  find  on  the  rich 
alluvial  lands  between  Buenos  Aires  and  Rosario,  not  more  than  70 
miles  back  from  the  River  Plate  and  the  River  Parana,  and  in  the 
splendid  new  country  to  the  west  and  southwest  of  Buenos  Aires, 
where  the  best  cultivation  is  done,  the  yields  run  up  to  70,  90,  and 
even  as  high  as  110  bushels  to  the  acre.  But  these  are  above  the  aver- 
age for  the  average  corn  country.  In  the  larger  part  or,  say,  three- 
fourths,  of  the  area  that  may  be  considered  corn  country,  fairly  tested 
and  farmed  by  the  better  class  of  farmers,  the  average  crop  is  better 
than  40  bushels  to  the  acre.  In  the  better  sections,  say  one-third  of 
the  entire  preferred  corn  area,  a  conservative  estimate  would  be  50  to 
60  bushels  to  the  acre,  with  many  fields  showing  better  results.  But 
beyond  the  favored  "coast  district,"  as  it  is  called,  a  section  about  70 
miles  wide  and  perhaps  300  miles  long,  swerving  inland  to  the  west 
from  Buenos  Aires  and  reaching  up  beyond  Rosario,  they  are  learning 
that  proper  methods  will  produce  almost,  if  not  quite,  as  good  results. 
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Places  that  have  rented  for  85  to  80  cents  per  acre  and  where  23  to  32 
bushels  au  acre  was  considered  very  good  with  simply  planting  behind 
the  plow,  without  any  cultivation,  have  shown  yields  two  and  three 
times  as  great  when  properly  planted  and  cultivated. 

In  the  future  corn  production  in  Argentina  is  sure  to  be  brought  to 
correspond  more  nearly  with  the  methods  pursued  in  the  United  States. 

ARGENTINE  CROP  AND  EXPORT  IN  RECENT  YEARS. 

At  present  considerably  more  than  half  the  corn  grown  in  the 
country  is  exported.  The  statistics  prepared  by  the  Argentine  Depart- 
ment of  Agriculture,  the  onl}^  statistics  available,  give  the  area 
planted  in  1901  at  3,473,722  acres  and  the  total  yield  of  the  country 
at  84,018,265  bushels,  or  an  average  of  24.18  bushels  per  acre.  Of 
this  crop  the  custom-house  statistics  show  an  exportation  of  46,843,282 
bushels.  Owing  to  the  s^'^stera  of  preparing  these  statistics,  this 
amount  is  probably  slightly  in  excess  of  the  amount  actually  exported, 
but  only  slightl3^  This  crop  was  grown  between  September,  1901, 
and  March,  1902,  and  90  per  cent  of  it  was  marketed  between  March 
and  October,  1902. 

The  com  crop  of  the  United  States  was  short  in  1901,  so  it  is  not 
fair  to  use  the  crop  and  exportation  of  that  year  for  comparison.  But 
in  1900  the  area  planted  to  corn  in  the  United  States  was  83,320,872 
acres.  The  total  production  was  2,105,102,516  bushels,  and  the  aver- 
age yield  per  acre  was  25.3  bushels.  The  exportation  that  year 
(1900-1901),  including  corn  meal,  was  181,405,473  bushels,  or  8.62 
per  cent  of  the  total  production,  while  the  Argentine  exportation  in 
the  calendar  year  19u2  was  55.75  per  cent  of  the  total  production.  Of 
couree  the  shortage  of  the  corn  crop  in  the  United  States  in  1901 
stimulated  prices?  and  exportation  from  Argentina  in  1902,  but  this  is 
the  general  rule,  that  half,  or  more  than  half,  of  the  Argentine  corn 
crop  is  exported  when  there  is  a  good  crop. 

In  1902  the  State  of  Iowa  alone  had  9,802,688  acres  of  com,  against 
3,473,722  acres  in  the  entire  Argentine  Republic  in  1901-02.  While 
Argentina  sent  out  of  the  country  55.75  per  cent,  or  46,843,282  bush- 
els of  her  total  production  of  84,018,265  bushels,  the  State  of  Iowa 
kept  in  the  county  of  its  growth  all  but  32,745,462  bushels,  or  11  per 
cent  of  the  crop,  which  was  297,686,016  bushels.  The  comparison 
would  be  much  stronger  if  we  could  know  the  amount  of  corn  shipped 
away  from  the  place  where  it  was  grown  in  Argentina,  but  not  sent  out 
of  the  country.  It  would  be  at  least  80  per  cent  of  the  crop  and 
probably  more. 

This  year  (1902-03)  the  acreage  of  the  crop  harvested  from  Feb- 
ruary to  June  in  Argentina  is  reported  at  4,438,686  acres  and  the 
yield,  not  yet  fully  reported,  is  known  to  be  larger  j)er  acre  than  the 
previous  year.     Owing   to  many  difficulties  this  crop  has  not  been 
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coming  to  market  as  fast  as  it  should,  yet  the  shipments  up  t4> 
November  5, 11^08,  were  more  than  50  per  cent  greater  than  they  were 
up  to  that  time  a  year  before.  It  is  generally  estimated  by  com- 
petent persons  in  Argentina  that  the  exportation  this  year  will  be 
about  75  per  cent  more  than  last  year. 

But  at  present  the  production  of  corn  in  Argentina  is  an  uncertain 
business,  owing  to  the  difficulties  of  the  harvest  and  the  marketing- 
and  to  the  fact  that  the  value  of  the  crop  depends  so  largely  upon 
conditions  in  other  countries.  For  instance,  the  price  in  1901  held  up 
high  until  early  in  June,  when,  the  reports  from  the  United  States 
being  favorable,  the  price  in  Europe  went  down,  until  it  was  about 
the  same  as  it  is  now,  averaging  around  40  to  42  cents  per  bushel 
for  the  best  in  the  River  Plate  markets.  Of  course  it  is  a  good  busi- 
ness at  that  price,  and  might  be  much  better  if  the  methods  of  cultiva- 
tion and  harvesting  were  improved. 

PROSPECTIVE   INCREASE   OF    FEEDING   CORN  TO  STOCK. 

The  most  far-seeing  Argentines  I'ealize  that  they  must  adopt  the 
North  American  policy  of  sending  corn  to  market  on  four  legs,  in  the 
condensed  form  of  beef  and  pork.  One  of  the  best  known  and  most 
experienced  of  the  farmers  and  stockmen  of  the  western  part  of  the 
Province  of  Buenos  Aires,  where  some  of  the  best  corn  is  raised  and 
a  comparatively  good  class  of  farming  is  done,  said: 

We  have  no  reliable  market  for  our  com.  Europe  at  any  time  may  take  much  or 
none.  Brazil  and  the  Cape  are  progressing  too  slowly  to  be  of  any  consequence. 
We  are  all  therefore  extremely  carehil  not  to  invest  all  we  have  in  corn.  Its  future 
here  depends  entirely  on  our  ability  to  provide  home  use  for  it.  This  we  are  start- 
ing to  do.  A  few  are  planting  corn  to  fatten  export  cattle  and  hogs.  Most  farmers 
cultivate  roughly,  one  way  only,  with  horse  shovels.  They  have  generally  no  idea  of 
projier  distance  to  plant  or  how  to  cultivate.  For  the  most  part  the  farmers  are  illit- 
erate men  w^ho  never  did  any  farm  work  before  coming  to  this  country.  Under  such 
circumstances  it  is  surprising  to  see  how  well  they  do  get  on.  They  are  chiefly  Span- 
iards (from  the  province  of  Catalonia)  and  of  late  years  more  Italians.  They  obtain 
from  40  to  70  bushels  to  the  acre  and  in  tlie  vicinity  of  Chacabuco  (127  miles  west  of 
the  city  of  Buenos  Aires)  90  bushels  to  the  acre  w^as  quite  common  last  year.  Rent 
varies  from  $1.60  an  acre  outside,  say  70  miles  from  the  rive^,  to  $2.25  an  acre  inside. 
Most  of  the  land  is  rented,  but  small  proprietors  are  fast  increasing,  hence  the  man- 
ner of  cultivating  is  rapidly  increasing.  This  is  shown  by  the  increasing  amount  of 
improved  machinery  and  implements  sold.  I  think  the  fact  that  a  lai^  amount  of 
the  corn  exported  is  used  for  distilling  accounts  in  part  for  carelessness  in  shipping. 

A  general  opinion  was  found  to  prevail  among  the  better  class  of 
''estancieros"  that  they  must  grow  and  feed  corn.  One  man  offered 
extremel}'^  liberal  tenns  to  secure  some  North  American  corn  misers 
to  come  down  and  use  some  of  his  land,  well  suited  for  corn,  to  show 
how  the  crop  should  be  grown.  These  men  differ  from  the  common 
farmers,  or  "colonists;""  they  are  quick  to  take  up  new  methods  when 
they  become  convinced  that  they  can  make  money  by  doing  so.    Once 
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they  get  started  into  anything  they  go  into  it  heaviW,  as  they  have 
into  alfalfa.  As  soon  as  they  fully  realize,  as  some  of  them  now  do, 
that  corn  is  the  other  thing  they  need  to  supplement  alfalfa  in  the 
production  of  beef,  we  shall  see  them  going  in  for  corn,  and  raising  it 
themselves  on  their  large  stock  ranches,  to  finish  their  cattle.  If  the 
£nglish  ports  are  again  opened  to  Argentine  live  stock,  as  Argentines 
hope,  it  will  hasten  the  development  of  corn  production;  for  those 
who  are  well  informed  in  regard  to  the  cattle  trade  in  England  know 
that  the  Argentine  stockmen  can  never  compete  with  the  corn-fed 
steers  from  the  United  States  until  they  also  finish  their  steers  for  at 
least  six  months  on  corn.  As  long  as  they  have  only  the  ''frigori- 
ficos"  (frozen  or  chilled  meat  houses)  in  Argentina  for  a  market,  they 
will  not  be  in  so  much  haste  to  begin  corn  feeding,  because  for  that 
market,  especially  for  f I'ozen  beef,  it  does  not  make  so  much  differ- 
ence. They  claim  it  would  not  pay  to  feed  corn  at  present,  and  it  is  very 
seldom  done,  except  for  show  purposes  or  some  other  special  reason. 

USE   OF  CORNSTALKS. 

Very  little  use  is  made  of  cornstalks  in  Argentina  at  present. 
Usually  they  are  plowed  under  as  soon  as  possible.  Some  of  the  more 
painstaking  farmers  gather  them  into  windrows,  when  dr}'^,  and  burn 
them.  Scarcely  any  corn  is  cut  for  fodder,  nor  are  cattle  turned  into 
the  fields  after  husking  to  any  great  extent.  Green  feed  is  usually 
obtained  in  the  pastures  all  winter.  Feeding  the  stalks,  at  least  in  the 
field,  is  being  looked  upon  with  more  favor  in  the  more  progressive 
regions,  and  in  time  the  corn-harvesting  machiner}-  of  the  United  States 
will  be  employed  in  making  use  of  the  stalks  to  the  best  advantage. 

VARIETIES  OF  CORN   GROWN   IN   ARGENTINA. 

Although  eight  varieties  of  corn  were  recognized  by  the  Argentine 
Rural  Society  in  its  catalogue  for  the  agricultural  show  in  May,  1903, 
only  four  or  perhaps  five  kinds  are  recognized  commercially.  They 
are  here  described. 

KINDS   IMPORTANT   IN   COMMERCE. 

Yellow, — ^This  is  the  common  kind  which  foims  90  to  95  per  cent  of 
the  crop  and  is  practically  the  only  kind  recognized  in  European  mar- 
kets. This  is  a  small  kerneled,  long  and  slender  eared  sort,  very  much 
the  same  as  our  flint  corn.  The  kernels  are  verv  hard  and  smooth, 
but  it  is  a  very  heavy,  rich,  strong  grain  and  it  does  not  absorb  mois- 
ture as  the  softer-grained  varieties  do;  hence  it  stands  a  long  ocean 
voyage  better.  It  is  highly  valued  for  distilling  and  for  fattening. 
For  the  latter  purpose  it  is  usually  partly  crushed,  as  it  is  so  hard  that 
animals  do  not  masticate  it  readily.  The  plant  is  very  sturdy  and 
prolific,Hsually  bearing  two  or  three  ears. 

Yellow  corn   goes  by  various  names,   the   most  significant  ]>eing 
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''  Cuarenton  "  and ''  Cincuentino,"  from  the  Spanish  words  "  cuarenta,'*' 
meaning  forty,  and  "cincuenta,"  meaning  fifty.  The  name  is  applied 
signifying  the  number  of  days  required  to  begin  the  formation  of  ears. 

MoTocho. — ^This  is  a  white  corn,  otherwise  somewhat  similar  to  the 
yellow — ^small,  smooth,  and  flat.  It  is  preferred  for  hoi'ses,  as  it  is 
said  to  be  strengthening  without  being  fattening.  It  is  not  equal  to 
the  yellow  corn  for  distilling. 

Poletita. — Polenta  is  a  Piedmontese  variety,  which  originally  is 
small  and  red,  with  a  smooth,  flat  grain.  It  is  used  to  make  meal  for 
table  use,  especially  for  a  sort  of  mush,  of  which  the  Italians  are  very- 
fond,  and  from  this  it  gets  its  name,  the  Spanish  word  "polenta," 
meaning  corn-meal  mush.  After  a  few  crops  this  variety  degenerates 
into  ordinary  yellow  corn  and  fresh  seed  must  be  imported.  It  is  seen 
in  all  degrees  of  purity  and  it«  cultivation  is  increasing. 

Plsinqallo, — This  is  a  small-kerneled,  small-eared,  white-flint,  chiefly 
from  tropical  regions.     A  very  good  quality,  but  little  grown. 

Criolla. — "Maize  crioUa,"  or  native  corn,  is  an  inferior  variety, 
grown  in  the  northern  part  of  the  country,  in  the  provinces  of  Cor- 
doba, Santa  Fe,  Corrientes,  and  Entre  Rios.  It  is  yellow,  smaller  than 
the  other  varieties,  smooth,  and  very  hard.  It  is  too  hard  for  horses 
and  is  of  little  value  for  distilling.  It  yields  poorly,  has  an  extraor- 
dinary amount  of  husk  and  stalk,  and  ripens  slowly.  Itis  chief  recom- 
mendation is  that  it  is  immune  from  the  attacks  of  locusts,  unless  they 
get  it  in  tassel,  fresh.  It  is  often  sown  in  case  of  failure  of  some  other 
crop,  as  sometimes  happens  with  corn  of  other  varieties.  It  is  sown 
as  late  as  the  1st  of  December  and  requires  sixty  days  to  form  ears. 
The  corn  brings  a  poor  price  in  the  market  and  but  little  of  it  is  offered. 

NORTH   AMERICAN   VARIETIES   IN   ARGENTINA. 

Some  of  the  large  North  American  corn,  both  white  and  yellow, 
commonly  called  *' horse  tooth"  corn,  has  been  tried  in  Argentina, 
but  it  is  not  yet  popular.  They  think  it  is  not  as  strong  as  the  flint 
varieties  they  have  been  raising,  and  no  doubt  it  will  not  do  as  well 
when  crowded  as  they  plant  it.  It  is  claimed  that  our  dent  corn 
degenerates  in  Argentina.  But  some  farmers  have  a  desire  to  try 
our  varieties  and  our  system,  and  they  will  soon  get  into  it.  Recent 
experiments,  especially  the  one  by  Dr.  F.  R.  Cibils,  the  well-known 
Argentine  agricultural  writer,  chief  of  the  Division  of  Commerce  and 
Industries  of  the  Argentine  Department  of  Agriculture,  have  shown 
the  adaptability  and  value  of  North  American  varieties  in  Argentina. 

GOVERNMENT  EXPERIMENTS  ON  VARIETIES. 

An  experiment  was  made  during  the  season  of  1901-2  with  twelve 
varieties  of  corn,  six  of  them  North  American,  near  Pehuajo,  225  miles 
west  of  the  city  of  Buenos  Aires,  on  the  Western  Railway.  The  results 
were  not  as  satisfactory  as  expected,  owing,  it  is  said,  not  so  much  to 
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the  luck  of  adaptability  of  the  varieties  as  to  the  unfavorable  weather 
of  the  season.  The  unusually  heavy  rains  of  October  and  November 
prevented  the  plants  from  getting  a  good  start,  and  at  the  end  of 
December  they  were  injured  by  withering  heat.  Yet  some  good 
results  were  secured,  to  be  the  basis  of  future  experiments.  It  was 
demonstrated  that  the  large  North  American  dent  corn  will  give 
splendid  results  in  Argentina  if  rightly  cultivated  in  seasons  not 
unfavorable  to  corn  growing. 


TABULATED  RESULTS. 


The  seed  for  this  experiment  was  sent  out  by  the  Division  of  Agron- 
omy of  the  Argentine  Department  of  Agriculture,  after  having  been 
carefully  tested  by  that  division,  which  made  a  report  on  the  seed  from 
which  the  following  information  was  taken.  The  country  from  which 
the  seed  was  brought,  time  of  planting  and  of  ripening,  amount  of 
seed  planted  and  of  yield,  with  other  important  data,  are  presented  in 
tabular  form  for  convenience  of  comparison: 

QuUurol  value  J  etc,,  slwvm  by  foreign  seed  com  in  Argentina. 

YELLOW  VARIETIES. 


Variety. 


Queen 

Pedrick'8  aolden 

Golden , 

Precious  of  Auxonne . 

Canadian  Flint 

Chester  Giant   

Lombardy 

King  Philip  (brown) 


Origin  of  seed. 


North  America . . . 

....do 

Italy 

France 

North  America . . . 

do 

Italy 

France  


Germl- 

Cultural 
value. 

Weight 

Weight 

Purity. 

native 

of  1,000 

per  hec- 

power. 

kernels. 

toliter. 

Perd. 

Percent. 

Percent. 

OuncfB. 

KUo9. 

99.88 

96.50 

96.90 

10.09 

72.10 

99.10 

92 

9L17 

15.97 

69.80 

%.40 

93 

91.51 

6.19 

81.00 

99.12 

71.50 

70.87 

5.47 

75.93 

98.10 

85.50 

83.88 

10.31 

76.25 

99.20 

89.50 

88.78 

12.67 

71.00 

95.96 

60 

57.57 

16.11 

71.47 

99 

75.50 

74.75 

10.75 

74.87 

Weight 

per 
bushel 
(Win- 
chester). 

Pmtnda. 
56.01 
54.2:5 
62.93 
59 

59.24 
65.16 
55.52 
58.16 


WHITE  VARIETIES. 


Hickorjr  King 

Neapolitan  Grand 

Horse  Tooth 

White  Head 


North  America 

Italy 

France  

North  America 


96.80 

97.60 

96.33 

17.55 

69.20 

98.25 

98 

96.29 

12.86 

72.40 

96.55 

68 

65.65 

13.11 

71.93 

99.40 

78 

77.53 

13.62 

69.00 

53.76 

56.25 
55.88 
53.60 


The  following  is  a  summarized  statement  of  the  results  with  the 
varieties,  showing  the  time  of  planting  and  ripening: 

Time  of  ripening  ^  yields  etc,  of  foreign  com  in  Argentina, 

YELLOW  VARIETIES. 


Variety. 


Time  of  planting. 


Queen  

Pedrick*B  Golden  . . . . 

Golden 

Precious  of  Auxonne 

Canadian  Flint 

Chester  Giant 


November  1 

do 

End  of  October, 

December  1 

End  of  October. 
November 


Lombardy |  End  of  October, 

King  Philip  (brown ) . ". ' do 


Seed 
planted. 

1 

Yield.    ' 

Pounds. 

Poundif. 

4.4 

418 

4.4 

SSO 

4.4 

264 

4.4 

176 

2.2 

88 

2.2 

66 

2.2 

88 

4.4 

209 

ripening. 


May.  a 

May.  a 

March. 

April. 

March. 

May. 

March. 

May. 


"Cultivated  twice. 
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Time  of  rqieniiufy  yifid^  Wr.,  of  foreign  cuni  in  Argentina — Coutinued. 

WHITE  VARIETIES. 


Variety. 


Time  of  planting. 


dCCu 

planted. 


v'«>^-  ["S^^. 


Poundti.  I 

Hickory  King November 2.2  165  i  Aay. 

HorseTooth End  of  October 6.6  176  j  May. 


Neapolitan  Grand November 4. 4  110 

WhitcHead EndofOctober 4.4  44 


April. 


a  Irregular  germination. 

All  except  Queen,  Pedrick's  Golden,  and  Precious  of  Auxonne  were 
planted  in  land  that  had  been  used  for  wheat  or  linseed,  mostly  the 
former.  The  three  exceptions  were  planted  in  new  land.  It  is  under- 
stood the  planting  was  done  with  a  drill,  but  that  the  rows  were 
farther  apart  than  is  customary  in  Argentina. 

OBSERVATIONS  OF  FARMER  IN   CHARGE  OF  WORK. 

The  comments  of  the  man  in  charge  of  the  experunent,  who  was  a 
practical  fanner,  are  given  in  substance  as  follows,  touching  each 
variety : 

Qiuen, — Yellow  dent.  Very  productive  and  suitable  to  localit3'. 
Imperfect  gi-ains  and  incomplete  development  of  ends  of  ears,  but 
would  secure  better  results  by  earlier  planting,  without  such  heavy 
niins  during  first  two  months  of  growth.  Excellent  for  distilling, 
feeding,  and  meal. 

Pednrk^M  GfMen. — Yellow  dent.  Productive.  Grains  well  devel- 
oped. Defective  ears  attributed  to  unfavorable  weather  in  spring  and 
at  time  of  fertilization.     Will  do  better. 

GohJrn .  —Yellow  fli  n t.  Noted  for  its  resistance  to  drought.  Planted 
in  November  and  December  and  matured  in  three  months,  with  well- 
developed  ears,  even  at  the  ends,  notwithstanding  the  weather. 
Specially  good  for  meal  and  for  porridge. 

Prccloxis  of  Au,vnn}}e. — Yellow  flint.  Quick  growing,  three  months' 
corn.  Ears  not  so  well  formed  and  smaller  yield;  attacked  by  fungus. 
Used  mostly  for  bread  and  porridge. 

Canadian  Flint, — Under  favorable  conditions  will  mature  in  less 
than  ninety  days,  giving  long  ears  of  good  grains,  well  formed  and 
even.  This  variety  is  said  to  be  well  suited  to  the  Argentine  market, 
and  to  be  excellent  for  bread  and  ''polenta,"  or  corn-meal  porridge. 
In  the  present  experiment  the  ears  were  badly  formed  and  were 
attacked  by  insects.  The  variety  is  well  known  in  the  country,  and 
has  done  well  in  many  localities. 

Cheder  Giant, — Yellow  dent.  Very  luxuriant  plants,  suitable  for 
green  fodder,  but  badly  developed  ears,  showing  degeneration.  Will 
do  best  in  sandy  soil.     Best  for  fattening  and  distilling. 

Ijfimhardy. — Yellow  flint.  Excellent  quality,  much  appreciated  for 
the  (luality  of  flour  it  makes  for  bread  and  ''polenta."     In  this  case. 
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the  ears  were  few  and  not  well  developed,  owing  to  the  dry,  liot 
weather  at  the  time  of  fertilization. 

King  Philip, — Brown,  or  wine-colored,  flint.  Long,  slender  ears, 
and  under  ordinary  conditions  quite  productive.  It  is  well  suited 
to  some  parts  of  the  country,  and  has  been  grown  successfully  in  the 
Provinces  of  Entre  Rios,  Santa  Fe,  and  Cordoba.  Its  color  seems  to 
be  against  it  in  the  market,  though  it  makes  good  feed  for  animals 
and  is  valuable  for  distilling. 

Hickory  King. — White  dent.  Best  of  all  white  varieties  known  to 
experimenter.  Well  suited  to  temperate  climate,  though  it  has  done 
well  in  Cordoba  and  even  as  far  north  as  Bella  Vista,  in  the  Province 
of  Corrientes,  nearly  600  miles  north  of  Buenos  Aires.  The  ear  is 
large,  but  badly  formed  and  undeveloped  at  the  top  and  bottom.  It 
was  not  planted  early  enough  to  get  a  good  start,  and  so  did  not  have 
sufficient  rain  in  its  early  growth;  the  heat  and  drought  retarded  its 
development  and  fructification. 

Horse  Tooth. — White  dent.  Good  for  all  purposes  for  which  corn 
is  used,  but  in  this  case  the  result  was  not  good.  There  was  a  very 
small  yield  of  inferior  ears,  with  badly  deformed  grains.  It  should 
have  been  planted  earlier. 

Neapolitan  Grand.  — White  flint.  Especially  desirable  for  making 
bread,  and  hence  useful  in  Argentina.  This  result  was  bad;  it  should 
have  been  planted  earlier. 

White  Head. — Seed  lacked  strength  and  gave  bad  results,  no  grains 
being  fit  for  seed.  The  ears  were  uniform,  but  the  grains  were 
deformed  and  degenerate.     It  is  not  of  much  importance. 

GENERAL   RECOMMENDATIONS. 

Pedrick's  Golden  and  Golden  are  recommended  as  the  best  of  the 
yellow  varieties,  and  Golden  is  especially  recommended  because  dent 
com  is  little  appreciated  in  the  Argentine  markets  at  the  present  time. 
Commenting  on  this  situation,  the  chief  of  the  Division,  Carlos  D. 
Girola,  says: 

It  will  be  an  error  to  abandon  the  cultivation  of  the  dent  corn,  to  which  the 
farmers  of  North  America  are  so  devoted  and  with  which  thev  have  been  so  sue- 
cessful.  We  do  not  understand  why  the  exporters  of  corn  in  this  country  refuse  the 
dent  com,  when  such  a  large  proportion  of  the  production  and  exportation  of  North 
America  is  of  these  varieties,  which  have  been  found  so  useful  for  distilling,  for  feed- 
ing cattle,  and  for  making  flour.  We  should  now  cultivate  these  varieties  for  our 
own  consumption,  for  feeding  animals,  and  for  making  flour.  There  is  no  doubt 
that  this  corn  will  be  extensively  cultivated  in  the  future  when  it  Incomes  better 
known  and  appreciated,  and  that  it  will  be  more  favorably  looked  upon  in  the 
markets.    When  we  have  distilleries  it  will  find  ample  use. 

Farmers  are  urged  to  improve  their  methods,  to  plant  the  rows 
farther  apart,  and  to  cultivate  the  com  with  more  care.  They  are 
assured  that  by  doing  this  they  will  begetting  larger  returns  for  their 
labor  than  in  almost  any  other  way.     "  It  is  a  great  error,"  this  writer 
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says,  "to  suppose  that  by  planting  close  together  a  larger  crop  may 
be  had  or  the  ground  kept  moist  during  dr}'  weather." 

Speaking  of  the  varieties  and  quality  of  corn  exported  from  Argen- 
tina, Director  Tidblom,  of  the  Division  of  Agriculture  and  Animal 
Industry  in  Argentina,  says: 

European  buyers  of  maize  have,  in  ordinary  years,  a  fancy  for  small-grained  maize 
(com)  and  are  not  sufficiently  influenced  in  favor  of  really  fine  quality  to  pay  an  extra 
price  to  shippers.  Therefore  the  shippers  think  mostly  of  the  condition  and  safety 
for  the  voyage.  If  they  can  get  the  cargoes  home  in  good  order  for  immediate  use, 
and  of  average  color  and  plumpness,  they  are  satisfied. 

CORN  IN  THE   NATIONAL  AGRICULTURAL   SHOW. 

The  agricultural  exposition  given  by  the  National  Rural  Society  in 
Buenos  Aires  in  May,  1903,  was  the  first  of  its  kind  ever  given  in 
Argentina.  Live-stock  shows  on  a  large  scale  have  been  highh^  suc- 
cessful for  the  past  eight  j^ears,  but  agriculture  has  received  but  little 
attention.  This  first  attempt  at  a  national  agricultural  exposition 
was  made  in  connection  with  the  annual  fat  stock  and  horse  show.  It 
brought  together  some  excellent  collections  of  grains  and  other  agri- 
cultural products. 

Many  samples  of  various  varieties  of  corn  were  shown,  usually  as 
ear  corn.  The  area  from  which  the  corn  exhibits  came  extends  north 
from  Tandil,  in  latitude  37^  south,  205  miles  by  rail  south  of  Buenos 
Aires — or  about  the  same  as  Richmond,  Va.,  Wichita,  Kans.,  or  San 
Francisco — to  latitude  25^  south,  including  the  remote  northwestern 
province  of  Jujuy  and  the  northeastern  territory  of  Misiones.  These 
latter  are  nearer  the  equator  than  the  most  southerly  point  of  Florida 
or  Texas. 

From  Tandil,  which  is  a  somewhat  higher,  cooler  locality  than  the 
country  farther  west  in  the  same  latitude,  came  some  Morocho  corn,  a 
white  flint  variety,  that  weighed  63.43  pounds  per  bushel  of  shelled  corn 
(81.5  kilos  to  the  hectoliter).**  This  was  considered  very  good,  as  corn 
from  the  south  had  heretofore  beqn  light.  From  the  Province  of 
Entre  Rios,  on  the  Uruguay  River,  yellow  cuarenton  corn  was  sent  that 
gave  64.49  pounds  per  bushel  on  new  land.  Some  yellow  flint  was 
brought  from  Casares,  191  miles  southwest  of  the  city  of  Buenos  Aires, 
that  gave  65.2  pounds  to  the  bushel.  From  Francisco  Madero,  on  the 
same  line  43  miles  farther  west,  some  Polenta  corn  was  exhibited  that 
weighed  65.9  pounds  to  the  bushel.  Specimens  of  Morocho  were 
brought  from  southern  Cordoba  and  from  places  not  far  from  Buenos 

«The  quality  of  corn  and  wheat  is  judged  in  Argentine  lai^ly  by  its  weight  in 
kilos  per  hectoliter.  The  equivalents  in  weights  per  bushel  are  here  given  for  con- 
venience of  comparison  with  American  corn,  which  weighs  56  pounds  per  bushel  of 
shelled  com. 
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Aires  that  gave  64.49  pounds  to  the  bushel.  Corn  above  this  weight 
is  considered  remarkable.  Well-f oimed  ears  were  shown  11.8  to  12.6 
inches  long. 

CORN  PROM  TROPICAL  RBGIONS. 

Some  corn  from  the  Territory  of  Misiones,  raised  in  about  latitude 
26^  to  27^  south,  more  than  200  miles  nearer  the  equator  than  New 
Orleans  and  150  to  200  miles  nearer  than  Galveston,  Tex.,  caused 
some  surprise.  It  was  of  a  fair  quality,  not  first-class,  but  good  when 
the  methods  of  cultivation  are  considered.  The  soil  is  a  rich  red, 
hardly  ever,  it  is  said,  less  than  3  feet  deep,  in  many  places  more,  and 
sometimes  as  much  as  30  feet  deep.  The  richness  of  this  soil  may  be 
imagined,  says  the  Rural  Society's  official  report  of  the  exposition,  when 
it  is  known  that  the  method  of  planting  is  to  throw  the  seed  on  the 
ground  without  plowing,  and  then  to  scratch  the  soil  a  little  with  a 
pointed  stick.  This  territory,  the  extreme  northeastern  part  of  Argen- 
tina, is  one  of  the  oldest,  richest  naturally,  and  yet  least  developed 
and  most  backward  sections  of  the  country.  Its  only  means  of  trans- 
portation to  market  is  the  Upper  Parana  River,  so  the  corn  they  raise 
is  at  present  only  for  local  use — to  feed  a  few  pigs  and  chickens.  If 
with  these  primitive  methods,  without  culture,  corn  of  fair  quality 
can  be  produced,  what  might  be  done  on  this  land  if  corn  was  properly 
planted  and  cultivated,  asks  the  writer  of  this  report.  In  some  places 
this  land  has  been  giving  corn  crops  continually  for  eighteen  years, 
and  producing  ears  nearly  a  foot  long.  If  the  manufacture  of  alcohol 
is  undertaken,  utilizing  some  of  the  great  water  power  in  that  part  of 
the  country,  the  growing  of  corn  will,  it  is  said,  be  greatly  stimulated 
and  will  be  more  profitable. 

The  Province  of  Jujuy,  in  the  other  extreme  of  the  tropical  part  of 
the  country,  sent  some  of  the  small  Pisingallo  corn  and  also  some  excel- 
lent samples  of  the  larger  white-flint  corn,  Morocho. 

A   PROSPECTIVE   CORN   REGION. 

It  is  predicted  that  the  great  Territory  of  the  Pampa,  southwest  of 
Buenos  Aires,  which  is  already  giving  such  good  alfalfa,  potatoes,  and 
wheat,  will  soon  be  yielding  good  crops  of  corn  in  certain  sections. 
Sir  Thomas  Holdich,  the  English  engineer  who  settled  the  boundary 
dispute  between  Argentina  and  Chile,  referred  to  the  Pampa  as  "the 
granary  of  the  world,"  he  was  so  impressed  by  its  possibilities. 

NORTH   AMERICAN   KINDS  EXHIBITED. 

Some  samples  of  North  American  varieties  shown  by  Dr.  F.  R. 
Cibils,  chief  of  the  Division  of  Commerce  and  Industries  of  the  Argen- 
tine Department  of  Agriculture,  prove  that  the  Argentine  soil  and 
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cliuiatc  are  well  adapted  to  the  production  of  these  varieties.  One  was 
a  cro8s  of  Ohio  Flint  and  Golden  corn,  producing  a  perfectly  formed, 
thick,  heavy  ^ar,  with  kernels  tightly  set,  fat,  ripe,  and  hard.  This 
crossed  on  White  Mammoth,  ''the  favorite  dent,"  produced  a  lon^r 
ear,  almost  white,  not  quite  as  well  developed  at  the  tip,  but  still  an 
excellent  corn.  Chester  Mammoth  Dent,  yellow,  gave  the  largest  ears, 
about  12  inches  long,  but  not  so  well  formed  nor  as  firm,  and  mixed 
with  white  kernels.  Yellow  Flint  of  Ohio  turned  out  most  satisfac- 
torily, giving  long,  straight,  uniform  ears,  with  thick,  heavy  kernels 
closely  set  and  developed  to  the  very  tip. 

ADVICE  TO   FARMERS. 

The  conclusions  of  the  author  of  the  Rural  Society's  study  of  this 
exposition  is  that  to  the  southwest  of  Buenos  Aires  and  in  the  southern 
part  of  the  Province  of  Cordoba  are  now  the  best  com  fields. 

Farmers  are  strongly  advised  to  raise  more  com  and  to  raise  hogs 
to  eat  it,  as  the  most  economical  production  of  good  pork  requires  com 
feeding.  On  stock  ranches,  it  is  said,  every  pig  that  is  raised  along 
with  corn-fed  cattle  is  as  good  as  each  cow  giving  another  calf,  and  it 
doubles  the  value  of  the  corn  harvest.  The  loss  of  the  Brazilian  market 
for  Argentine  iH)rk  products  is  attributed  to  feeding  pigs  on  refuse 
and  the  consequent  low  quality  of  pork  sent  to  market.  Even  now, 
the  report  says,  very  inferior  products  are  consumed  in  Buenos  Aires 
when  the  imported  article  is  not  to  l)e  had.  Argentines  are  urged  to 
produce  more  and  better  pork  and  to  do  it  with  corn.  It  is  even 
claimed  that  two  crops  of  corn  might  be  grown  in  a  year,  the  climate 
is  so  favorable. 

THE  EXPORTATION  OF  COBN. 

SHIPPING   FACILITIES  AND  PROPOSED  IMPROVEMENTS. 

The  facilities  for  handling  grain  in  Argentina  are  inadequate,  caus- 
ing delays  and  losses,  and  increasing  the  burden  which  the  producer 
must  bear  in  getting  his  crop  to  market.  Shippers  must  nearly  always 
wait  some  days  to  obtain  cars,  which  are  distributed  by  towns,  and 
the  railway  companies  generally  require  shippers  to  state  what  ship 
the  consignments  are  intended  for  before  cars  will  be  given  them 
in  the  country  stations  to  load  for  the  seaports,  Buenos  Aires,  Rosa- 
rio,  Bahia  Blanca,  or  La  Plata,  especially  the  first  named.  The  docks 
are  so  crowded  during  the  busy  seasons  that  the  railway  companies 
try  to  provide  cars  first  for  those  who  have  ships  ready  to  load,  pre- 
venting speculators  from  cornering  the  market  and  filling  the  yards 
.with  grain  in  order  to  compel  shippers  who  have  ships  waiting  to  pay 
them  an  exorbitant  price  for  the  grain  they  must  have. 
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FREIGHT  CARS   AND   CHARGES. 


The  cars  are  now  being  made  larger  and  several  of  the  principal 
lines  have  many  36  and  some  40  ton  cars;  but  there  are  still  very 
many  10  and  15  ton  English  cars  in  use.  Nearly  all  the  railways  are 
owned  and,  except  for  minor  positions,  operated  by  Englishmen.  The 
railway  companies  allow  three  days  for  unloading  cars,  for  which  no 
extra  charge  is  made;  after  that,  $1.70  per  da3\  The  port  of  Buenos 
Aires  allows  six  days  free  use  of  its  yards  for  cars  unloading;  after 
that  there  is  a  yardage  charge  of  85  cents  per  axle,  the  cars  having, 
according  to  their  capacit}^  from  two  to  four  axles.  No  switching 
charge  is  made.  Weighing  is  12  cents  per  ton  and  loading  on  ship- 
board costs  about  18  cents  per  ton. 

PORTS   OF   BUENOS   AIRES   AND   BAHIA    BLANCA. 

The  port  of  Buenos  Aires  is  so  crowded  that  during  the  busy  seasons 
ships  are  very  often  obliged  to  lie  two  or  three  deep  alongside  and 
carry  loads  across  each  other's  decks.  This  is  the  more  easily  done 
because  grain  is  always  in  bags,  and  if  shipped  in  bulk  is  carried 
across  to  the  ship  in  bags  and  the  bags  cut  open  on  board.  Sailing 
vessels  are  not  allowed  to  have  berths  alongside  when  any  steamer 
wants  a  berth.  Very  extensive  improvements  are  in  process  of  con- 
struction by  the  Great  Southern  Railway  Company  in  Buenos  Aires 
and  Bahia  Blanca,  which  will  more  than  double  the  capacity  of  the 
present  docks  and  moles,  the  latter  being  the  form  of  structure  at 
present  in  use  at  Bahia  Blanca.  The  latter  is  a  great  natural  ocean 
port.  Its  immense  advantage  over  Buenos  Aires,  which  is  ocly  at 
best  a  shallow  river  port,  at  the  mouth  of  the  River  Plate,  will  make 
Bahia  Blanca,  with  the  rich  and  fast-developing  country  around  it, 
the  future  great  port  of  Argentina.  The  port  of  Buenos  Aires  must 
be  constantl}'^  protected  by  dredging  and  is  always  liable  to  have  low 
water,  so  that  ships  drawing  more  than  22  or  23  feet  of  water  are  not 
sure  of  being  able  to  get  out.  The  river  is  constantly  building  new 
bars  and  banks  and  adding  to  the  land  with  the  heavy  silt  which  it 
carries.  In  June,  1903,  a  large  European  mail  steamer  was  detained 
four  days  in  the  port  of  Buenos  Aires  because  there  was  not  water 
enough  to  get  out.  The  Federal  Government  has  improvements  and 
extensions  to  the  port  of  Buenos  Aires  under  consideration,  planned 
by  Dr.  E.  L.  Corthell,  the  distinguished  American  engineer,  who  was 
employed  by  the  Government  for  two  years  to  plan  port  works  and 
river  improvements.  These  improvements  will  be  commenced  in  a 
year  or  so,  when  the  necessary  $10,000,000  can  be  secured,  and  will 
then  afford  ample  room  for  all  business.  The  present  docks  are  built 
of  granite,  and  are  first  class  as  far  as  they  go. 
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RIVER   PORTS. 


The  greatest  shipping  point,  next  to  Buenos  Aires,  at  present,  is 
Rosario  (PL  V,  fig.  2),  188  miles  by  rail  and  much  farther  by  water 
from  Buenos  Aires.  Ships  drawing  24  feet  of  water  can  load  at  Rosa- 
rio by  simply  lying  out  in  the  stream  and  receiving  their  cargoes  by 
means  of  long  chutes  called  ''  canaletas"  (PL  VI)  from  warehouses  on 
the  high  banks.  Nothing  more  is  required.  The  Government,  how- 
ever, has  provided  for  the  building  of  docks  there  that  were  planned 
by  Dr.  Corthell  and  will  cost  about  $10,000,000  gold.  The  work  has 
been  undertaken  by  a  company  that  is  to  have  the  working  of  the 
docks  and  the  custom-house  there  for  a  long  term  of  years  to  pay  for 
the  docks.  The  Government  does  not  put  a  dollar  into  it,  except  agree- 
ing to  keep  the  river  channel  between  Rosario  and  Buenos  Aires  open 
for  ships  drawing  24  feet.  At  present  ships  can  not  safely  load  more 
than  18  feet  in  Rosario,  because  if  they  do  they  are  liable  to  be  detained 
for  days  on  the  bar  at  Martin  Garcia,  near  the  mouth  of  the  river, 
above  Buenos  Aires.  So  the  larger  ships  must  take  part  of  their  loads 
in  Rosario  and  go  to  Buenos  Aires  to  complete,  and  on  going  in 
must  leav^e  part  of  their  cargoes  in  Buenos  Aires  before  proceeding*  to 
Rosario.  The  concessionaries  have  been  for  some  months  in  possession 
of  the  port  of  Rosario,  and  are  preparing  to  enforce  their  monopoly 
and  stop  all  the  cheap  loading  with  chutes.  (See  PL  VII.)  They  are 
now  collecting  all  port  dues,  which  have  been  somewhat  incrcased. 
Man}^  shippers  expect  to  remove  their  business  to  other  ports  because 
of  the  increased  charges  that  must  necessarily  be  put  on  to  pay  divi- 
dends on  the  costly  improvements  now  in  prospect.  The  Parana  River, 
on  which  Rosario  is  located,  offers  many  natural  ports  for  many  miles 
along  its  high  banks,  and  these  are  being  improved  to  some  extent  and 
made  ready  to  compete  with  Rosario.  Grain  men  think  they  can  pay 
freight  to  any  of  these  small  ports  and  load  there  cheaper  than  they 
can  patronize  the  new  port. 


LACK    OK   ELEVATORS   AND   WAREHOUSES. 


No  conveniences  for  loading  grain  are  provided  in  the  country  sta- 
tions. There  are  no  elevators  and  few  warehouses,  the  latter  almost 
invariabl}"  owned  by  private  parties,  usually  bu3'^ers  for  their  own  use. 
There  is  no  public  storage  for  hire,  to  amount  to  anything,  and  if  there 
was  the  fanners  could  not  be  persuaded  to  pay  anything  for  the  use  of 
it.  They  are  very  much  averse  to  paying  out  a  single  cent  that  can 
be  avoided;  they  have  not  been  educated  up  to  the  point  of  spending 
10  cents  to  save  $2,  and  they  follow  the  practice  of  losing  the  $2  nearly 
every  time.  Grain  is  generally  piled  up  in  bags  in  the  station  yards, 
if  cars  are  not  ready,  and  it  often  suffers  damage.  Some  of  the  rail- 
way companies,  especially  the  Great  Southern,  have  erected  sheds  for 
grain.     The  Argentine  Congress  has  just  passed  a  law  requiring  all 
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railway  companies  to  provide  free  shelter  for  grain  offered  for  ship- 
ment. The  law  went  into  effect  on  September  17, 1903,  and  allows  the 
railwa}"  companies  eight  months  in  which  to  build  sheds  in  all  stations 
in  the  agricultural  regions,  as  directed  by  the  Department  of  Public 
Works.  At  the  end  of  this  time  the  railways  will  be  liable  for  heavy 
penalties  for  failure  to  provide  sheds,  and  are  liable  for  all  damages 
to  grain  offered  for  shipment  that  is  due  to  lack  of  sheds.  The  rail- 
ways are  prohibited  from  making  any  charges  for  storing  grain  offered 
for  shipment.  This  law  is  the  outgrowth  of  the  shortage  of  cars  for 
handling  the  rapidl\^  increasing  grain  business,  and  is  intended  to  force 
the  railway  companies  to  handle  the  traffic  more  promptly.  Elevators 
are  now  being  considered  and  will  be  built  within  a  few  years,  as  soon 
as  mixed  farming  becomes  more  settled  and  it  is  possible  to  sa}'^  with 
more  certainty  what  a  section  of  the  country  will  produce  to  give 
business  for  an  elevator  for  any  number  of  years  together.  Immense 
elevators  are  now  being  built  in  Buenos  Aires  and  Bahia  Blanca. 
There  are  several  in  Kosario,  but  they  have  not  been  in  general  use  for 
several  years.  It  is  claimed  the  charges  were  prohibitive.  One  of 
them  has  been  used  b}'  a  corn-shipping  firm  for  cleaning  and  drying 
corn,  and  with  excellent  results. 

METHODS  OF  LOADING   AND   SHIPPING. 
HANDLING    AT   PORT  OF   SHIPMENT. 

Corn  is  usually  exported  from  Argentina  in  bags  of  about  155 
pounds  weight.  A  year  ago  it  was  estimated  that  90  per  cent  of  the 
exportation  was  in  bags  and  only  10  per  cent  in  bulk.  The  proportion 
of  bulk  shipment  is  now  somewhat  greater.  Sometimes  cargoes  con- 
tain both  bagged  and  loose  corn.  In  case  of  separate  parcels  in  a  ship 
belonging  to  different  shippers,  the  bags  are  marked  and  piled 
separately. 

In  Buenos  Aires  and  La  Plata  bags  are  either  carried  on  board  by 
men  or  swung  on  from  cars  alongside  the  docks  In^  hydraulic  cranes 
or  steam  winches.  Corn  to  be  shipped  in  bulk  is  always  carried  on 
board  in  bags  and  the  bags  cut  open  and  emptied  into  the  hold. 

In  Rosario  seveml  means  are  employed,  chiefly  the  "canaletas," 
ivhich  are  long,  wooden  chutes  made  in  sections  and  swung  on  cables 
from  the  elevator  or  warehouse  on  the  high  bank  to  the  ship  h' ing  in 
the  stream  below,  as  shown  in  the  illustration  (PI.  VI).  In  some  cases 
grain  has  been  loaded  in  bulk  by  the  same  system,  with  spouts.  In 
another  part  of  the  port,  where  there  are  no  high  banks,  the  hydraulic 
crane  and  steam  winches  are  used  (PI.  V,  fig.  2).  In  the  smaller  ports 
on  the  Parana  and  Uruguay  rivers  the  ''canaletas"  are  used. 

At  Bahia  Blanca  grain  is  loaded  by  steam  winches  from  the  cars, 
by  men  carrying  the  bags  on  board,  and  by  a  system  of  endless  chains, 
carrying  the  bags  a  distance  of  about  100  feet  from  the  cars  to  the 
ship's  side,  where  they  are  slid  into  the  hold.     For  handling  in  the  dock 
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the  charge  is  36  cents  gold,  per  metric  ton  of  2,204.6  pounds.  For 
handling  from  the  deck,  either  putting  bags  in  the  hold  or  cutting 
bags  open  and  allowing  the  contents  to  fall  into  the  hold,  the  charge 
is  16  cents  gold,  per  ton.  The  commercial  seaport  of  Bahia  Blanca 
is  4.35  miles  from  the  city.  The  railway  company  charges  65  cents 
gold,  per  ton  for  switching  cars  from  the  city  yards  to  the  shipping 
port.  Another  railway  company  has  a  mole  also,  and  the  switch- 
ing charge  between  this  mole  and  the  city,  9.31  miles,  over  two  rail- 
ways, is  $1.36  gold,  per  ton.  The  endless  chains,  working  on  two 
ships  at  a  time,  loading  into  all  hatches,  expect  to  load  1,500  tons  of 
grain  per  day  into  a  ship.  It  is  a  very  dusty  place,  full  of  fine  sand, 
which  is  very  damaging  to  exposed  machinery  like  this.  The  facilities 
are  greatly  inadequate,  but  extensiv^e  improvements  now  under  way 
include  huge  elevators,  large  docks  in  addition  to  the  present  steel 
mole,  and  modern  equipment  for  loading  in  bulk.  The  whole  system 
is  owned  by  the  Great  Southern  Railway  Company,  the  principal  rail- 
way of  South  America,  which  controls  transportation  in  the  best  part 
of  Argentina,  and  is  giving  serious  consideration  to  the  construction 
of  grain  elevators  and  warehouses.  Some  lightering  is  done  at  Bahia 
Blanca  when  the  mole  is  crowded  and  ships  are  waiting.  The  lighters 
are  of  350  tons  burden  and  the  charge  is  30  cents  per  ton.  The  bags 
are  lifted  from  the  lighters  by  steam  winches  on  board  the  ships.  Port- 
able elevators  are  never  used. 

OCEAN   TRANSPORTATION   AND   CHARGES. 

Corn  exported  from  Argentina  to  Europe  and  England  is  generally 
carried  in  tmmp  steamers  of  from  2,500  to  6,000  tons  burden,  that 
require  about  thirty-five  days  for  the  voyage.  Some  shipments  are 
made  in  liners  or  mail  steamers,  requiring  only  twenty -one  to  twenty- 
four  days  for  the  voyage.  A  very  small  amount  goes  in  sailers,  which 
require  seventy  to  one  hundred  days  to  go  to  Europe,  quite  too  long 
for  grain  shipments.  Liners  are  preferred  on  account  of  their  quick 
service,  and  they  often  take  corn  at  low  rates  for  ballast  when  the 
freight  market  is  dull.  Sailing  vessels  take  corn  to  South  Africa  be- 
cause, owing  to  favorable  winds,  they  are  able  to  make  the  voyage 
from  the  River  Plate  in  twenty-five  to  twenty-eight  days.  Steamers 
do  it  in  fifteen  to  eighteen  days — usually  fifteen. 

The  condition  of  the  freight  market  constantly  varies.  Crop  con- 
ditions, the  wool  market,  favorable  weather  for  handling  corn,  the 
demand  for  tonnage  to  Brazil  and  South  Africa,  as  well  as  to  the  River 
Plate  countries — all  these  things  and  other  influences  affect  the  supply, 
character,  and  price  of  tonnage  from  Argentine  ports  to  Europe. 

Liners  bring  general  cargoes  from  Europe  and  carry  back  grain, 
hay,  frozen  or  chilled  meat,  and  other  produce.  They  can  not  wait 
for  cargoes,  hence  sometimes  make  liberal  offers  for  business.  Tramp 
steamers  do  a  great  variety  of  things,  as  the  season  and  conditions 
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suit  them.  If  they  are  assured  in  advance  of  a  profitable  return  cargo 
they  will  come  out  from  Europe  in  ballast,  when  the  demand  for  ton- 
nage for  other  parts  of  the  world  permits  them  to  do  so.  Frequently 
they  bring  coal,  and  sometimes  general  or  special  cargoes.  Often 
they  bring  cargoes  to  Brazil  and  go  to  the  River  Plate,  1,100  miles, 
or  five  days'  voyage,  in  ballast.  Recently  quite  a  number  have  been 
going  to  South  Africa  loaded  and  crossing  to  Argentina  in  ballast. 
Sailers  go  in  ballast  to  some  United  States  or  Canadian  port  and 
load  lumber  for  Argentina. 


CARE   IN  TRANSIT. 


Sometimes  temporary  wooden  bulkheads  are  put  in  front  of  the 
engine  room,  leaving  an  air  chamber  a  foot  wide,  which  is  kept  full 
of  fresh  air  to  prevent  heating  the  corn.  But  this  is  an  unusual  pre- 
caution, not  the  rule.  Indeed,  it  is  claimed  that  the  corn  next  to  the 
bulk^ieads,  where  there  is  most  heat,  often  comes  out  the  best.  Occa- 
sionally a  ship  will  be  lined  with  straw  matting  or  matting  made  of 
the  tall  rushes  that  grow  in  the  Parana  River,  but  this  also  is  the 
exception,  especially  as  most  of  the  corn  is  bagged. 

RAILWAY   FREIGHTS. 

« 

Freight  rates  in  Argentina  are  high,  compared  with  the  United 
States.  The  railways,  being  nearl}'^  all  English  and  owned  by  the 
same  group  of  capitalists,  have  long  and  very  favorable  concessions 
from  the  Federal  Government,  under  the  supervision  of  which  they 
fill  are. 

The  rates  on  corn  on  one  of  the  principal  lines  were  as  follows  in 
1902: 

Freight  rates  by  rail  in  Argentina. 


Number 

Rate  per 

bushel  In 

United 

States 
cents. 

2.74 

Number  of 

buslie].<9 
carried  for 

of  miles. 

41  cents. 

at  bushel 

rate. 

25 

14.96 

50 

3.92 

10. 45 

100 

6.10 

6.72 

200 

8.92 

4.59 

300 

11.03 

3.71 

400 

12.99 

3.15 

500 

14.38 

2.85 

600 

16.76 

2.60 

700 

17.13 

2.39 

800 

18.50 

2.21 

900 

t_..    ..   . 

19.87 

2.06 

These  rates  are  a  trifle  higher  than  those  in  force  on  some  other 
lines  tmversing  corn  regions.  Rates  on  Argentine  railways  are 
quoted  in  Argentine  gold  per  1,000  kilos  (2,204:  pounds),  and  are 
divisible  in  fractions  of  10  kilos.  Very  little  corn  in  Argentina  is 
shipped  more  than  200  miles  by  i*ailway,  and  most  of  it  less  than  100 
miles. 
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Freight  rates  on  corn  in  the  United  States  in  1900,  according  to 
statistics  published  by  this  Department,  were  as  follows,  in  cents  per 
bushel: 

Chicago  to  Buffalo  by  lakes,  1.71. 

Buffalo  to  New  York  bv  canal  and  river,  2.31. 

Chicago  to  New  York  by  lakes,  canal,  and  river,  4.02. 

Chicago  to  New  York  by  lake  and  rail,  6.44. 

Chicago  to  New  York,  all  rail,  9.19. 

Atchison,  St.  Joseph,  Kansas  City,  or  Leavenworth  to  Chicago,  16  cents  per  100 
pounds,  or  8.96  cents  per  bushel. 

Atchison,  8t  Joseph,  Kansas  City,  or  Leavenworth  to  St.  Louis,  11  cents  per  100 
pounds,  or  6.16  cents  per  bushel. 

St.  Louis  to  New  Orleans  by  river  (in  sacks),  10  cents  per  100  pounds,  or  5.6  cents 
per  pushel. 

Rates  at  present  in  force  from  Iowa  points  to  Chicago  are  17  cents  per  100  pounds, 
or  9.52  cents  per  bushel,  in  carload  lots. 


OCEAN   FREIGHT  RATES. 

Ocean  freight  rates  on  corn  from  River  Plate  ports  var}"  considera- 
bly according  to  the  condition  of  the  freight  market.  Now  the  range 
is  from  8  to  20  shillings  per  shipping  ton  of  2,200  pounds.  The  charter 
rate  from  Buenos  Aires,  in  good  tramp  steamers,  is  at  present  about  13 
to  17  shillings  per  ton.  From  upriver  points,  such  as  Bosario  or  San 
Lorenzo,  the  rate  is  usually  one  shilling  sixpence  to  three  shillings 
higher  because  steamers  may  not  always  load  to  their  limit  there,  but 
must  stop  at  Buenos  Aires  to  finish.  They  can  not  get  across  the  bars 
on  the  way  down  with  a  full  load  drawing  more  than  18  feet,  except  at 
unusual  stages  of  the  river. 

Rates  in  shillings  per  shipping  ton  of  2,200  pounds  converted  into 
cents  per  bushel,  United  States  money,  are  as  follows: 


8s.  per  ton  equals  4.95c.  per  bu. 

lOs.  per  ton  equals  6. 19c.  per  bu. 

128.  per  ton  equals  7.43c.  per  bu. 

14s.  per  ton  et^uals  8.67c.  per  bu. 

158.  per  ton  equals  9.29c.  per  bu. 


16s.  per  ton  equals  9.91c.  per  bu. 
17s.  per  ton  equals  10.53c.  per  bu. 
188.  per  ton  equals  11.15c.  per  bu. 
208.  per  ton  equals  12.38c.  per  bu. 


The  range  of  ocean  freight  rates  on  corn  from  New  York  and  Bos- 
ton to  European  ports  during  May,  1903,  was  as  follows,  in  cents  per 
bushel: 

Ocean  freights  on  com  from  United  States  to  Europe. 


To— 


Liverpool ... 

London  

Gla.sgow 

Hull 

Hamburg  . . . 
Rotterdam . . 
Marseille  ... 
C<»penhagen 

Havre 

Genoa 


From  New 
York. 


2.02  to 
4. 76  to 
8. 11  to 


3.04 
3.54 
3.04 
ft.  hi 
5.23 
3.00 
6.08 
9.12 
9.12 


From  Boston. 


3.01 

4.  as 

3. 04  to  4. 05 
6.08 

5. 06  to  6.  OS 
6.06 


I 


8.11 
4. 56  to  5. 06 
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EXTENT  OF   EXPORTS   OF  CORN   FROM   ABGENTINA. 

Arpentine  exportation  of  corn  from  1886  to  1902,  inclusive,  has  teen 
as  follows,  in  bushels,  with  the  valuation  in  United  States  money: 


C«,end.ry«.™. 

Quantity. 

Value, 

Calendar  yean. 

QiiBntily. 

Ilurhtlg. 
1       3l),4(H,.WI 

lis 
III 

Value. 

8«6 

^i^'-'l  .75 

:V  '.':'.  [35 
■J.  |M'..i70 

M.190.KI 
6,9S3,MB 
5,263, 9W 

IS.  MO,  543 
1,1)09,397 

1S» 

W,  886,571 

'i-S!« 

1  .51e,0GS 

SOI 

903  (estimated  Nov,  6 

The  distribution  of  Ai^ntine  corn  exports  for  1902  to  the  sevei-al 
countries  of  destination  i,s  shown  in  the  following  table: 

Countrkg  imporiiiig  Argentine  corn  in  190S. 


Bushels. 

425   m 
i  im  069 

B.h* 

I  Tilled  KlnBdom 

.pain 

^z^ 

Italy 

a  Includloir  all  olber  Enropean  coi 
A  Caritoes  gnlne  In  SI.  Vincent  tor 
he  cargo  baa  been  placed  during  tt 


INSPECTION. 


There  is  no  Government  inspection  of  corn  in  Argentina,  for  export 
or  for  any  other  purpose.  The  Argentine  Department  of  Agriculture 
has  studied  the  subject,  and  shippers,  shipowners,  and  grain  as,sooia- 
tions  have  been  consulted,  but  nothing  has  come  of  it  l>eyond  the 
resolve  to  create  a  commission  to  look  into  the  matter  when  the  funds 
for  such  purpose  can  be  spared.  Grain  exporters  have  not  taken 
kindly  to  the  idea.  They  do  not  want  any  Government  iiiti-rteience 
with  their  business.  Those  who  are  taking  the  necessary  precautions 
and  shipping  nothing  but  gmin  they  know  will  go  through  without 
loss  do  not  lequire  any  inspection.  Those  who  are  in  a  speculative 
trade,  taking  chances  on  buying  poor  grain  at  a  low  price,  hoping  to 
make  a  large  proJit  if  it  arrives  in  fair  condition,  do  not  want  the  Gov- 
ernment to  injure  their  business  by  inspecting  and  grading  this  corn 
for  what  it  appears  to  be  before  exportation.  Often  they  lose  heavily 
on  these  speculative  cargoes,  but  the  profit  is  so  great  if  they  succeed 
in  getting  them  across  without  further  damage  that  they  will  take  long 
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risks.  Cargoes  arriving  in  bad  condition  often  recover  and  are  sold 
at  better  prices  than  tiie  arbitration  allowances.  It  is  quite  difficult, 
as  the  Argentine  Government  officials  have  found,  to  get  the  results 
of  experience  that  has  cost  shippers  thousands  of  dollars  to  acquire. 
They  prefer  to  go  on  quietly  making  use  of  it  themselves,  leaving 
othei*s  to  learn  in  the  same  way  they  did.  But  during  a  year's  time 
the  writer  found  many  opportunities  to  learn  and  observe  the  methods 
emplo3"ed  by  the  most  successful  and  conservative  shippers  of  corn 
from  Argentine  ports  to  England  and  the  Continent.  They  were  quite 
willing  to  answer  questions,  and  were  kind  enough  to  afford  means  for 
personal  inspection  of  the  details  of  their  shipping  arrangements. 

PRIVATE   INSPECTION. 

The  only  grain-inspection  system  in  Argentina  that  is  accepted  in 
Europe  and  England  is  that  established  and  conducted  by  an  English- 
man who  served  formerly  as  the  English  Government  inspector  of 
hay,  br^n,  etc.,  bought  in  Argentina  for  the  army  in  South  Africa. 
This  gentleman  inspects  all  kinds  of  grain  and  hay  for  foreign  buyers, 
and  owing  to  his  long  experience  in  Europe,  the  United  States,  Aus- 
tralia, and  Argentina,  and  to  his  conservative  and  thorough  policy, 
his  certificates  are  accepted,  and  cargoes  passed  by  him  have  so  far 
arrived  in  good  condition.  Offices  are  maintained  in  the  principal 
polls  of  export,  and  inspectors  are  sent  to  other  ports  and  to  inland 
stations  to  receive  grain  and  hay.  Another  inspection  is  made  of 
grain  and  hay  received  in  country  stations  before  it  is  loaded  on  ship- 
board, because  of  the  danger  of  damage,  especially  to  hay,  en  route 
from  the  country  stations  to  the  seaboard.  The  prices  charged  for 
corn  inspection  range  from  1  to  3  cents  per  bushel,  according  to  the 
port  or  place  of  inspection  and  the  amount  of  work  required.  When 
this  system  is  not  employed  grain  is  sold  from  Argentina  to  Europe 
on  ''rye-'  or  "tale  quale"  terms. 

GRADING  CORN  FOR  EXPORT. 

There  is  little  grading  of  corn  in  Argentina  for  export,  except  such 
as  is  done  bj-  individuals.  Corn  that  is  suitable  for  export  is  known 
as  "export  type,"  being  generally  the  small-grained,  hard  yellow  or 
white,  and  dry  and  sound.  Beyond  these  general  requirements  there 
is  no  common  standard  in  the  Argentine  markets.  Every  buyer  fixes 
his  own  standard  according  to  his  own  ideas  to  fit  the  market  in  which 
he  expects  to  sell.  Corn  is  usually  shipped  under  the  denomination, 
"fair  average  quality  at  time  and  place  of  shipment,  shipped  in  good 
order  and  condition."  If  the  grain  is  exceptionally  good,  it  is  desig- 
nated as  "prime  quality."  In  all  cases  it  must  be  sound,  clean,  and 
dry  enough,  in  the  opinion  of  the  inspector,  to  stand  the  voyage  and 
arrive  at  destination  in  good  order. 


GRADES   AND   PRICES. 
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In  the  local  markets  there  are  three  regular  grades  of  the  two  i>rin- 
cipal  kinds  of  corn  known  to  commerce.  Both  "Maize  Morocho,"  or 
white  corn,  and  "Maize  Amarillo,"  or  yellow  corn,  are  graded  as 
follows:  (1)  Good  to  superior;  (2)  inferior  to  ordinary;  (3)  expor- 
tation type. 

PRICES. 

The  white  corn  has  usually  brought  a  trifle  better  price  than  the  yel- 
low, but  more  of  it  is  now  being  produced  than  formerly  and  the  price 
is  about  the  same.  The  range  of  prices  is  not  very  wide.  Corn  is 
al  waj's  sold  by  the  100  kilos,  equal  to  220  pounds  avoirdupois.  A  sam- 
ple quotation  will  show  how  the  prices  ranged,  though  at  present  there 
is  not  the  diflPerence  in  the  prices  of  yellow  and  white  corn.  The  quo- 
tations given  here  were  in  force  in  May,  1902. 

Prices  of  com  in  Argentina  in  190^. 


Price  per  100  kilos  in  Argeu-  '  Price  per  bushel  in  United 
tine  paper  money.  States  money. 


Kind  of  com. 


White: 

Good  to  superior. . . 
Inferior  to  ordinary 
Exportation  type . . 

YeUow: 

Qood  to  superior. . . 
Inferior  to  ordinary 
Exportation  type .. 


Average. 

Lowest. 

Highest. 

Average. 

96.00 
6.fi0 
5.60 

$0.64 
.56 
.59 

80.70 
.64 
.63 

90.67 
.61 
.61 

6.50 
5.00 
6.36 

.58 
.49 
.59 

.67 
.61 
.60 

.61 
.66 
.69 

These  quotations  range  from  49  to  70  cents  per  bushel  in  United 
Stafes  money,  the  export  3^ellow  selling  for  about  59  cents  per  bushel. 
At  this  time  corn  was  selling  in  Chicago  for  57.3  cents  per  bushel  and 
in  New  York  for  63.3  cents  per  bushel. 

In  July,  1903,  the  prices  in  Argentina  for  the  best  export  corn  were 
around  $4  Argentine  paper  per  100  kilos,  or  equal  to  about  44  cents 
per  bushel  in  United  States  money.  This  is  about  10  per  cent  lower 
than  the  prices  at  the  same  time  in  1902.  The  prices  in  Buenos  Aires 
November  7,  1903,  were  from  31  to  40  cents  per  bushel,  or  40  to  41 
cents  for  the  best  export  type,  about  20  per  cent  lower  than  on  the 
same  date  in  1900. 

The  average  prices  for  corn  in  the  Buenos  Aires  market  for  six 
years  ending  with  1901  is  given  oflBcially  by  the  Argentine  Depart- 
ment of  Agriculture  as  follows,  in  cents  per  bushel,  United  States 
money: 

Cents.  Cents.  Cents". 

1896 24.55     1898 34.31  I  1900 37.23 

1899 30.42     1901 48.62 


1897 


44.44 


The  prices  for  1902  were  not  available,  but  the  average  was  not  far 
from  that  of  1901. 
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IMPORTANCE  OF  DRYNESS  IX   CORN   FOR  EXPORT. 

The  chief  care  of  the  shipper  of  corn  from  Argentina  is  to  secure 
dryness,  and  that  vital  quality  is  harder  to  obtain  than  any  other.  It 
is  not  too  much  to  say  that  three-fourths  of  the  losses  on  Argentine 
corn  going  to  Europe  have  been  due  to  the  dampness  of  the  grain 
before  it  left  the  River  Plate.  The  shipper  has  a  constant  fight  to 
avoid  receiv  ing  corn  that  is  full  of  moisture;  to  keep  it  dry  after  he 
has  received  it;  to  get  it  on  board  ship  in  the  same  condition;  and  then 
to  get  the  ship  out  of  the  River  Plate  before  the  cargo  has  absorbed 
much  of  the  humidity  that  prevails  there  during  the  greater  part  of 
the  shipping  season.  If  the  ship  in  which  corn  is  loaded  gets  away 
within  fifteen  or  twenty  days  after  she  begins  to  load,  and  the  loading 
has  been  done  with  dry  grain  in  dry  weather,  and  the  hatches  of  the 
ship  are  securely  battened  down  and,  as  nearly  as  possible,  hermeti- 
cally sealed  during  the  entire  voyage,  the  general  opinion  among  the 
most  successful  shippers  now  is  that  there  is  practically  no  danger  of 
damage  to  the  cargo  during  the  voyage.  They  have  largely  abandoned 
the  ventilation  theorv. 

CONDITIONS   UNFAVORABLE  TO   DRYNESS   AND   CLEANNESS. 

But  many  difficulties  arise  to  prevent  sending  away  corn  under  these 
favorable  conditions.  First,  there  is  the  faulty  cultivation  and  harvest- 
ing,  already  referred  to.  Owing  to  these  causes  corn  is  slower  to 
ripen  and  dry  in  the  field  than  it  should  be  and  the  inability  of  the 
farmers  to  get  help  for  the  gathering  prevents  them  from  husking 
their  corn  before  the  rains  of  June,  July,  and  August  have  soaked  it. 
The  exception  to  this  is  the  early  corn  that  is  gathered  and  marketed 
too  soon.  A  comparatively  dry  winter  is  of  great  advantage  to  all 
who  are  interested  in  corn,  but  it  is  the  exception.  Of  course  there 
is  no  snow. 

Shippers  of  corn  usually  send  inspectors  to  the  country  stations  to 
examine  the  quality  of  grain  offered.  This  is  done  with  a  long  tube,  or 
spear,  the  same  kind  that  is  used  for  testing  wheat.  It  is  thrust  into 
the  bag,  bringing  out  a  section  of  the  contents  and  showing  its  quality 
all  the  w^ay  through.  This  testing  is  done  as  the  bags  are  being  carried 
from  the  pile  to  the  railway  car,  and  it  may  be  done  again  in  the  port. 
It  requires  considerable  exertion  and  the  sense  of  touch  of  the  inspec- 
tor is  likely  to  become  dulled  after  a  time,  especially'  if  the  condition 
of  the  corn  varies  much  and  a  large  pioportion  has  to  be  rejected  for 
dampness.  Inspection  is  also  often  made  in  the  '^troja,"  or  crib, 
before  the  corn  is  shelled,  as  the  dryness  of  the  cobs  plays  a  very 
important  factor  in  the  dryness  of  the  grain  after  shelling  and  it  is  easier 
to  make  sure  about  it  in  advance.  The  cobs  being  dry  and  shelling 
being  done  in  dry  weather,  the  maximum  of  securit^'^  is  obtained;  but 
dry  weather  is  not  always  to  be  had  when  machines  are  available. 
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Every  effort  is  made  to  get  the  corn  on  board  ship  as  soon  as  possible 
after  it  is  shelled,  but  the  country  roads  are  generally  bad  at  this  sea- 
son of  the  year,  there  is  difficulty  in  getting  cars,  and  often  delay  occurs 
in  the  i)ort  while  the  ship  waits  for  her  berth  to  load.  All  this  time  the 
corn  is  absorbing  moisture  more  or  less.  A  few  shippers  have  tried  to 
minimize  the  bad  effects  of  this  sj^stem  by  cleaning  and  drying  the  corn 
to  some  extent  before  shipping.  The  shelling  machines  in  use  remove 
the  dirt  very  .well,  unless  the  corn  is  wet  when  shelled;  but  a  great 
amount  of  ''  fluff,"  or  chaff,  is  left  with  it,  and  this  helps  to  create  heat 
on  board  ship.  Aside  from  this,  Argentine  corn  comes  to  market 
fairh^  clean  and  not  many  complaints  are  heard  on  this  score.  Still, 
it  is  generally  agreed  among  those  who  are  well  informed  that  it  would 
be  very  much  better  if  corn  could  be  put  through  a  cleaner  or  elevator 
for  the  removal  of  dirt,  dust,  and  chaff  that  comes  out  easily  within  a 
few  days  after  shelling. 

CLEANING   CORN    BEFORE  SHIPMENT. 

In  Rosario  two  leading  grain  houses  clean  corn  before  shipping, 
chiefly  to  take  out  the  "fluff,"  which  they  say  contributes  very  much 
to  the  chance  of  heating  on  the  voyage.  One  firm  has  leased  an  eleva- 
tor at  a  low  rental  and  uses  no  heat.  They  get  an  astonishing  amount 
of  chaff  and  small  pieces  of  cob  out  of  the  corn — almost  enough  to 
furnish  fuel  for  the  engine  that  runs  the  elevator.  This  is  one  of  the 
most  conservative  English  firms,  and  is  very  careful  not  to  buy  com 
on  which  there  is  a  risk.  They  shipped  many  thousands  of  tons  last 
year  and  not  a  single  cargo  went  wrong. 

Another  house  that  does  a  very  large  business  lias*  put  in  an  appa- 
ratus to  dry  as  well  as  clean  the  corn.  It  is  heated  by  hot  air,  and  then 
passed  through  dry,  cool  air  to  take  out  the  heat.  But  this  is  not 
altogether  a  success,  because  a  certain  amount  of  heat  remains  in  the 
grain  as  it  goes  on  board.  It  would  not  pay  either  of  these  firms  to 
put  corn  through  elevators  at  the  current  charges,  they  say,  and  no 
others  do  it.  There  is  no  kiln-drying.  The  cost  of  fuel  would  pre- 
vent it,  if  nothing  else  did. 

UNCERTAINTIES   IN   THE  TRADE. 

The  most  perplexing  uncertainty  exists  in  regard  to  the  shipment  of 
corn.  It  may  appear  to  be  dry,  and  yet  not  be.  Sometimes  when  it 
is  not  it  stands  the  voyage  with  but  little  harm.  Heating  and  fer- 
mentation are  produced  by  different  causes  and  may  be  chargeable  to 
qualities  of  the  grain  or  to  surrounding  conditions.  The  line  is  not 
always  honestly  or  intelligently  drawn  between  harmless  sweating  and 
injurious  fermentation.  Complaints  are  made  of  the  decisions  of  the 
arbitrators  in  Europe  and  England,  that  they  have  not  so  distin- 
guished, and  that  cargoes  have  been  sacrificed  at  much  greater  loss 
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than  the  true  conditions  warranted.  It  has  been  suggested  that  arbi- 
trators should  be  supplied  with  samples,  and  should  establish  a  stand- 
ard distinguishing  between  corn  that  is  really  damaged  and  that 
which  has  only  been  discolored  by  the  heating  of  the  oil  in  the  grain 
without  damage  to  the  starch  therein.  Isolated  bags  of  bad  corn  may 
get  in  among  many  which  are  in  good  condition  and  cause  great  dam- 
age in  spots.  The  imperfect  formation  of  starch  in  corn  in  backward 
seasons,  which  can  only  be  determined  by  chemical  analysis,  is  another 
cause  contributing  to  fermentation  on  the  voyage.  All  these  condi- 
tions have  increased  the  reluctance  of  the  Argentine  Department  of 
Agriculture  to  undertake  to  inspect  and  certify  to  the  character  of 
corn  or  other  grain  without  having  a  thorough  scientific  study  of  the 
conditions  made,  with  sufficient  careful  experimentation  to  remove  all 
doubts. 

VENTILATION    DURING   THE   VOYAGE. 

Of  one  thing,  however,  the  oflScials  of  the  Department  who  have 
studied  the  problem  are  quite  certain — that  ventilation  of  a  cargo  of 
corn  during  the  voyage  is  a  very  great  error.  This  is  the  chief  point 
of  discussion  among  those  interested  in  the  grain  trade,  but  the  great 
majority  of  evidence,  opinion,  and  practice  is  now  against  ventilation, 
as  far  as  shipments  from  Argentina  are  concerned.  Concerning  the 
risks  of  the  voyage,  Seiior  Don  Ronaldo  Tidblom,  chief  of  the  Division 
of  Agriculture  and  Animal  Industry  in  the  Argentine  Department  of 
Agriculture,  has  given  me  the  following  statement: 

For  what  is  calleil  ** ventilation"  during  the  sea  voyage  it  is  customary  to  intro- 
duce damp  sea  air  into  the  ship's  hold:  and,  indeed,  if  such  "reasonable  precau- 
tions" are  omitted,  the  shipowner  is  liable  to  damages  for  the  heating  of  a  cai^o; 
although  it  is  really  absurd  to  think  that  there  is  any  really  effectual  ventilation  of 
a  mass  of  grain,  unless  an  elaborate  system  of  pipes  be  provided  for  forcing  air 
into  every  part  of  the  holds:  and  practically  this  is  impossible  with  bagged  cereals 
when  the  spaces  between  the  bags  are  filled  with  loose  grain  for  better  storage. 

The  state  of  the  weather  during  the  time  of  shipment  is  of  great  importance; 
because  grain  coming  from  the  interior  may  absorb  considerable  moisture  while 
waiting  in  railway  cars  or  lying  in  the  open  holds  of  a  steamer  for  some  weeks  at 
various  river  ports  during  a  spell  of  damp  weather.  It  is  difficult  to  see  how  this  can 
be  avoided  when  steamers  collect  cargo  at  up-river  ports,  or  wait  for  cars,  because  of 
the  intense  dampness  of  many  days  and  of  nearly  all  early  mornings  during  the 
winter. 

The  absorption  of  moisture  could  l^e  greatly  avoided  if  all  cars,  on  arrival,  were 
discharged  into  closed  warehouses,  from  which  grain  could  be  loaded  with  great  dis- 
patch by  means  of  covered  chutes,  and  the  injurious  effects  of  moisture  would  not 
have  to  be  feared  if  the  grain  were  kiln-dried  before  loading.  Unfortunately,  these 
closed  warehouses  and  kilns  have  yet  to  be  built. 

Under  the  present  conditions,  after  maize  has  collected  moisture,  perhaps  for 
weeks,  at  the  seaboard  the  steamer  proceeds  to  tropical  seas,  where  not  only  is  the 
action  of  the  sun  upon  the  iron  decks  very  severe,  but  also  the  water  is  hot  and  the 
air  exceedingly  damp.  The  hatches  are  removed  occasionally  and  the  ventilators 
are  at  work  day  and  night  pouring  in  fresh  damp  air.  The  idea  is  that  **  heated  air 
will  escape  in  the  form  of  injurious  gases,"  but  what  really  happens  is  that  it  is 
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replaced  by  air  containing  oxygen,  which  assists  in  fermentation,  just  as  fresh  air 
assists  in  combustion  in  a  furnace.  If  the  holds  were  closed  the  air  would  soon  be 
exhausted  of  oxygen  and  the  process  of  fermentation  would  be  correspondingly 
reduced. 

It  must  also  be  borne  in  mind  that  heat  alone  will  not  injure  maize  and  that  a 
moderate  amount  of  heat  will  evaporate  a  sufficient  amount  of  moisture  from  a  cargo 
during  the  voyage  to  improve  it  considerably  if  there  has  not  l)een  active  fermenta- 
tion. It  is  remarkable  that  Argentine  maize  carried  in  bunker  holds,  where  it  is 
subjected  to  moderate  heat  during  the  voyage,  usually  arrives  in  better  order  than 
the  rest  of  the  cargo.  On  the  other  hand,  that  part  of  a  cargo  which  is  under  the 
direct  action  of  the  ventilating  shafts  is  always  in  the  worst  condition.  It  is,  there- 
fore, not  surprising  that  even  good  maize  often  fails  to  stand  the  ordeal  of  an  extended 
ocean  voyage,  more  particularly  as  it  is  shipped  in  cold  weather  and  discharged  in 
hot,  or  vice  versa. 

A  great  majority  of  shippers  whose  views  were  obtained  and  whose 
practices  were  observed  were  opposed  to  ventilation.  There  appears 
to  be  a  modification  of  the  ironclad  rule  of  shipowners  requiring  ven- 
tilation, as  stated  by  Senior  Tidblom;  since  much  corn  is  shipped  with 
strict  orders  not  to  open  the  hatches,  which  are  sealed  as  tightly  as 
possible.  The  English  firm  in  Rosario,  referred  to  previously,  sends 
all  its  cargoes  that  way. 

OPINIONS  OF  AN  EXPERT. 

The  most  thorough  study  of  the  question  of  handling  corn  that  has 
been  made  in  Argentina  was  that  of  Mr.  William  Goodwin,  F.  R.  G.  S., 
now  retired  and  living  in  England.  He  was  a  little  more  than  two  years 
ago  one  of  the  leading  grain  exporters,  and  at  the  same  time  inspected 
gi'ain  and  hay  for  shipment  by  others  to  Europe.  He  had  a  very 
large  clientage  in  Europe  and  England  and  his  certificates  and  opinions 
were  received  as  authority.  Having  lived  for  many  years  in  Argen- 
tina he  had  excellent  opportunities  for  observation  and  study,  which 
he  used  with  good  results.  Mr.  Goodwin  has  written  numerous  let- 
ters and  circulars  to  the  grain  trade  giving  his  experience  and  opinions 
about  the  best  means  of  shipping  corn  to  avoid  loss  by  heating  on  the 
voyage.  He  has  gone  to  the  root  of  the  trouble — the  bad  system  of 
cultivation — and  in  a  formal  article  in  the  oflScial  bulletin  of  the 
Argentine  Department  of  Agriculture  he  gives  much  good  advice  to 
corn  raisers  in  Argentina.  One  of  their  worst  mistakes,  he  says,  is  in 
planting  more  than  they  can  properly  care  for  or  harvest.  They  begin 
gathering  too  early,  before  there  is  any  frost  to  perfect  ripening,  and 
later  are  unable  to  get  help  to  gather  in  the  best  months.  The  husk- 
ing is  carelessly  done,  often  on  rainy  days  and  early  in  the  morning 
when  it  is  wet,  and  wet  husks  and  dirt  are  taken  with  it.  Farmers 
are  advised  to  undertake  no  more  than  110  to  130  acres  to  a  family  and 
work  it  better. 

Often  it  is  impossible  to  fill  a  ship  with  a  good  quality  of  corn,  and 
at  last  the  cargo  is  completed  with  grain  that  should  never  have  gone 
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in.  Probably  the  ship  has  been  waiting  for  many  days,  badly  and 
slowly  loaded,  with  open  hatches  in  wet  weather.  She  may  be  over- 
loaded at  Rosario  and  have  to  wait  a  week  or  more  for  high  water  to 
cross  the  bar  at  Martin  Garcia,  just  abov^e  Buenos  Aires.  In  this  way 
the  cargo  is  given  every  opportunity  to  absorb  moisture  before  sailing. 
This  generally  results  in  heavy  losses  at  the  point  of  destination. 

Mr.  Goodwin  is  quite  sure  that  if  ripe  Argentine  corn  is  shelled  in 
dry  weather  and  loaded  promptly  on  a  ship  sailing  at  once,  with  the 
hatches  tightly  closed  during  the  entire  voyage,  there  will  be  no 
trouble  at  destination.  He  says  it  is  "not  only  richer  in  food  constit- 
uents, but  of  much  better  carrying  nature  than  either  North  American 
or  Danubian  maize."  Shipments  must  be  made  from  Argentina  before 
summer,  because  in  the  intense  heat  the  ''maize  fly,"  or  ''palomita," 
and  various  micro-organisms  develop.  Besides,  the  wheat  crop  is  then 
demanding  the  attention  of  the  farmers,  and  wool  shipments  are  at 
their  height. 

Under  date  of  March  10,  1901,  Mr.  Goodwin,  in  a  circular  to  the 
grain  trade,  expressed  the  following  opinions  concerning  the  shipment 
of  corn  and  ventilation  on  board: 

A  see<i  grain  must  be  considered  as  a  living  entity,  composed  of  minute  cells, 
although  its  activity  of  life  can  be  suspended  for  a  long  time  under  certain  conditions; 
and  we  must  study  the  most  practical  and  economical  method  of  providing  those 
conditions. 

It  may  be  roughly  said  that  moisture,  air  (oxygen),  and  sufficient  heat  are  neces- 
sary for  animal  or  vegetable  life,  including  micro-organisms,  and  that  the  active  life 
of  a  seed  can  be  susi)ended  for  a  time  if  any  one  of  the  three  be  withheld. 

Of  course  the  best  thing  to  do  with  grain  is  to  make  it  really  dry  and  keep  it  so; 
but  apart  from  the  difficulty  of  this  work  in  damp  weather,  on  farms  or  in  ordinary 
warehouacis,  it  must  be  remembered  that  grain,  especially  maize,  absorbs  moisture 
from  the  atmosphere,  and  also  that  somebody  loses  money  when  grain  loses  weight. 
Furthermore,  there  is  a  point  beyond  which  drying  is  unnecessary  for  the  after 
processes  of  milling,  etc. ;  and  it  may  be  more  economical  to  exclude  the  second 
factor,  air. 

At  this  point  we  come  to  consider  the  reasons  for  what  is  called  ventilation  on 
board  ship  and  to  note  that  when  grain  is  thoroughly  exposed  to  air  it  does  not 
suffer  from  an  excess  of  heat,  as  for  instance,  when  in  thin  layers  on  a  warehouse 
floor,  or  when  bags  are  stowed  in  open  order,  and  in  that  way  it  is  protected  from 
fermentation,  but  not  from  moldiness. 

The  ventilation  in  a  steamer's  hold  has  a  very  local  and  partial  effect  on  the  entire 
mass  of  grain,  and  was  designed  for  letting  out  gases,  being  advisable  for  coal  cargoes, 
but  without  any  scientific  reason  for  grain  cargoes;  and  cargo  surveyors  say  that  the 
greatest  amount  of  damage  is  to  be  found  within  range  of  the  ventilators,  the  least 
being  at  the  Ix^ttom  of  the  hold  wliere  there  is  least  access  of  air,  of  course  always 
supposing  the  grain  to  be  of  similar  quality  and  condition.  In  fact,  it  may  }ye  said 
that  ventilation,  if  thorough,  is  effective,  but  if  partial  is  very  dangerous.  <> 

« In  another  and  subsequent  article,  of  an  official  character,  Mr.  Goodwin  said:  "It 
is  dangerous  to  trust  ventilation  to  any  one  but  an  exj>ert.  It  is  easy  to  let  out  heated, 
expanded  air,  but  if  cold,  damp  air  is  admitted  it  will  increase  the  fermentation.  If 
a  competent  person  was  in  charge,  possibly  a  little  ventilation  during  hot  and  dry 
weather  might  be  good,  but  as  a  rule  it  is  to  be  guarded  against.'' 
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Heat,  the  third  factor,  may  come  from  the  sun,  but  on  board  ship  may  be  the 
result  of  some  grains  germinating,  or  else  it  comes  from  direct  fermentation.  The 
heat  generated  in  brewers'  vate  is  well  known,  and  Pasteur  demonstrated  that  it  is 
mierobic  action,  but  we  do  not  always  consider  that  the  mechanical  action  of  a  grow- 
ing seed  develoj)8  a  considerable  amount  of  heat,  and  this  heat  may,  in  a  grain  cargo, 
cause  fermentation. 

The  investigation  of  what  is  called  heating  of  grain  is  complicated  early  in  the 
season  by  what  is  called  ** sweating,'*  a  natural  process  happening  at  uncertain 
I>eriod8,  which  has  so  far  not  been  scientifically  explained.  We  know  from  experi- 
ence that  grain  is  improved  by  sweating  and  loses  moisture,  so  that  fresh  grain  may 
sweat  on  board  ship  and  yet  arrive  in  good  order;  also,  that  it  should  not  be  dis- 
turbed during  the  process,  but  it  is  sometimes  difl&cult  in  practice  to  distinguish  from 
fermentation,  and  further  information  is  badly  wanted. 

In  another  circular  Mr.  Goodwin  said: 

Ventilation  (before  shipping)  is  especially  necessary  for  the  removal  of  the  fluff 
and  the  mealy  dust  which  comes  from  the  point  of  the  maize  grains,  which  can  not 
be  properly  removed  at  the  time  of  shelling  and  causes  much  of  the  heating  after- 
wards. A  few  frosts  are  always  to  l)e  counted  on  to  kill  the  plants:  but  there  is 
nothing  answering  to  the  winters  of  the  United  States;  although  during  October  and 
November  the  weather  is  almost  always  suitable  for  shipments,  and  by  that  time  the 
grain  has  become  dry.  With  December,  however,  comes  wheat  harvesit  and  also 
considerable  heat,  which  develops  weevils  and  maize  fly,  and  prevents  the  carrying 
over  of  grain  to  another  year;  so  that  under  the  present  conditions  of  the  trade  there 
are  only  some  three  months  of  entirely  good  weather  for  shipping  an  export  surplus 
that  may  any  year  amount  to  2,000,000  tous.^ 

ANTISEPTIC   GRAIN   STORAGE. 

In  September,  1900,  Mr.  Goodwin  published  the  following  letter  in 
London  advocating  the  shipment  of  corn  in  chambers  sterilized  with 
carbonic  acjd  gas: 

Business  men  are  sometimes  slow  in  making  practical  use  of  scientific  discoveries: 
and  although  a  large  quantity  of  grain,  and  especially  Argentine  maize,  that  is 
shipped  in  apparently  good  condition,  arrives  in  Europe  heated  and  decayed,  the 
real  cause  of  this  trouble  does  not  seem  to  be  studied  according  to  the  lighte  of  mod- 
ern science;  nor  is  the  fact  that  Indian  peasants  can  keep  their  grain  for  many  years 
in  underground  pits  appreciated  properly. 

Some  twenty-five  years  ago  Pasteur  demonstrated  that  fermentation  does  not  result 
from  the  generation  of  gases,  but  from  the  action  of  living  mierobic  organisms;  and  it 
is  now  known  to  bacteriologists  that  some  95  per  cent  of  the  genns  which  cause  fer- 
mentation in  grain  require  oxygen  as  well  as  a  certain  amount  of  heat  and  moisture 
for  their  development.  It  is  also  known  that  under  favorable  conditions  their  rate 
of  increase  is  prodigious. 

The  vitality  of  these  germs  can  be  suspended  by  a  sufliciently  low  temperature,  as  is 
done  in  refrigerator  chambers  for  fresh  meat;  and  although  it  is  impracticable  to 
apply  cold  storage  to  cargoes  of  grain  it  should  be  easy  to  sterilize  the  air  in  the 
holds  of  a  steamer  suflSciently  to  retard  fermentation  without  causing  any  injury 
to  the  grain  or  to  the  crew,  if  suitable  precautions  are  taken.  On  the  other  hand, 
what  is  called  **  ventilation**  of  the  holds  is  surely  a  grave  error  if  Pasteur  is  right, 
and  must  assist  fermentation  just  as  the  admission  of  fresh  air  assists  combustion  in 
a  furnace. 


a  The  exportation  of  the  present  year  will,  it  is  estimated,  equal  that  amount. 
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It  is  interesting  to  note  the  arrival  last  week  in  London,  free  from  weevils  and  in 
perfect  condition,  of  a  cargo  of  Argentine  maize  which  appears  to  have  been 
treated  antiseptically ;  and  this  has  occurred  at  a  time  when  all  other  Argentine  maize 
cargoes  are  arriving  in  bad  order  and  when  claims  for  damage  during  the  voyage 
have  been  settled  for  some  £12,000  in  one  week. 

Attention  has  been  called  to  this  cargo  because  a  grain  sampler,  who,  without  per- 
mission, removed  the  hatches  of  one  of  the  holds  and  went  down,  became  in^iensible 
and  died  forty-eight  hours  afterwards  from  the  effects  of  inhaling  carbonic  acid  gas. 
Evidence  was  given  at  the  inquest  to  the  effect  that  the  maize  had  been  sprinkled 
during  shipment  with  some  chemical  preparation  and  that  the  holds  had  l)een  kept 
closed  during  the  voyage.  A  verdict  of  accidental  death  was  given,  but  the  jury 
censured  the  shippers  for  using  chemicals  and  the  captain  of  the  steamer  for  having 
allowed  them  to  do  so,  and  also  for  having  neglected  to  ventilate  the  cai^o;  a  ver- 
dict that  may  have  unpleasant  after  consequences,  because  of  precedents  established 
by  the  rulings  of  judges. 

About  three  years  ago  the  owners  of  the  steamship  Belasco  were  condemned  to 
heavy  damages  because  some  of  the  hatches  and  ventilators  were  closed  during  the 
voyage;  and  many  steamship  owners  immediately  gave  their  captains  notice  that  they 
must  be  able  to  prove  that  ventilation  had  been  provided  and  used,  notwithstanding 
any  instructions  to  the  contrary'  on  the  part  of  shippers  of  the  cargo. 

Chemists  say  that  inexpensive  compositions  of  a  i>erfectly  harmless  nature  in  their 
after  effects  on  human  food  can  be  used  to  sterilize  an  air  chamber — that  is,  either  to 
consume  or  drive  out  the  oxygen  contained  in  atmospheric  air — and  that  their  appli- 
cation to  the  holds  of  a  steamer  or  to  suitable  warehouse  silos  would  onlv  need  rea- 
sonable  precautions:  but  it  is  very  desirable  that  some  joint  action  be  taken  by  grain 
trade  and  steamship  associations,  not  only  to  arrange  for  a  careful  study  of  the  entire 
subject  in  order  to  ascertain  what  methods  are  safe  and  efficacious,  V>ut  also  to  pro- 
tect, as  far  as  possible,  from  unfair  legal  penalties  shippers  and  others  who  make  the 
necessary  experiments;  because  when  juries  or  arbitrators  have  to  decide  on  cases  of 
death  by  misadventure  or  damage  to  prodiice  there  is  always  a  tendency  to  deal 
harshly  with  any  departure  from  old  metho<is. 

The  logical  sequence  of  Pasteur's  discovery  should  be  a  radical  change  in  the 
method  of  storing  grain,  and  indeed  nearly  all  other  food  products;  and  it  would 
appear  that  the  air  in  storage  chambers,  at  sea  or  on  land,  can  be  more  economically 
sterilized  with  carbonic  acid  gas  than  by  any  refrigerating  process.  The  subject 
being  of  national  importance  calls  for  proper  investigation. 


o 


U.  S.  DEPARTMENT  OF  AGRICULTURE. 


Report  No.  70. 


REPORT 


SECRETARY  OF  AGRICULTURE. 


1903. 


WASHINGTON: 

aOVRRNMENT   PRINTINU   OFFICE. 
1903. 


s. 


U.  S.  DEPARTMENT  OF  AGRICULTURE. 


Report  No.  76. 


REPORT 


SECRETARY  OF  AGRICULTURE. 


1903. 


WASHINGTON: 

GOVERNMENT    PRINTING    OFFICE. 
1903. 


OONTElJrTS. 


£dncational  requirements  of  agricultural  research 7 

Our  surplus  production 8 

The  farmer's  balance  of  trade 9 

Magnitude  of  producttion 9 

National  stock  of  farm  animals 10 

Better  distribution  of  progress 10 

Weather  Bureau 11 

Submarine  cables 12 

River  and  flood  service 13 

Distribution  of  forecasts  and  special  warnings 13 

National  Climate  and  Crop  Bulletin 13 

Buildings  erected  and  proposed 13 

Bureau  of  Animal  Industry 14 

Contagious  diseases  of  animals 14 

Foot-and-mouth  disease 14 

Sheep  scab 15 

Texas  fever 16 

Hog  cholera 16 

Tuberculosis 17 

Blackleg 17 

Inspection  of  animals  and  animal  products 17 

Meat  inspection 17 

Microscxjpically  inspected  pork 18 

Imports  irom  Mexico 18 

Renovated  butter  inspection 18 

Bureau  of  Plant  Industry 18 

Cooperation  with  the  experiment  stations 19 

The  distribution  of  seeds  and  plants 19 

New  seeds  and  plants  from  abroad 20 

Grains 21 

Alfalfa 21 

Rice 22 

Flax 22 

New  lines  of  work  in  seed  and  plant  introduction 22 

Dry-land  agriculture 23 

Nitrogen-fixing  bacteria 24 

Water  contammation  by  algae 24 

New  long-staple  Upland  cotton 24 

Egyptian  cotton 26 

Disease-resistant  cottons 2t5 

Diseases  of  sugar  beets 25 

Diseases  of  orchard  fruits 26 

Diseases  of  truck  crops 26 

California  vine  disease 26 

Timber  preservation  and  seasoning 27 

Work  with  mushrooms 27 

Drug  and  medicinal  plants 27 

Poisonous  plants 28 

Fiber  plants 28 

Improvement  in  Manila  fil)er 29 

Grain-grading  methods 29 

Foreign  compared  with  domestic  clover  seed 29 

Type  localities  and  change  of  seed 30 

3 


4  CONTENTS. 

Bureau  of  Plant  Industry — Continued.  ^■ 

Demonstration  work  with  forage  crops S 

Wild  hay 3 

Leguminous  crops S 

Range  mvestigations ?1 

Soil  and  sand  hinders 3 

Cassava £ 

Pomolo^cal  investigations _ 2 

Fruit  marketing  and  storage 2 

Studies  of  grapes  and  grape  growing S 

Work  at  the  Arlington  farm 34 

Apples  and  peaches  in  nursery 3* 

Ornamental  trees  in  nursery  . .'. 31 

Experimental  fruit  plantation S5 

Cranberry  plantation $ 

Arboretum $ 

The  Potomac  Flats  testing  garden 3> 

Sweet  potatoes $ 

Celery 5 

Effects  of  shade  on  crops 36 

Beet-sugar  industry ^ S 

Tea-culture  investigations 38 

Farm  management SI 

Bureau  of  Forestry S 

Advantages  o!  cooperation  with  private  owners S 

Scientific  investigation  of  forest  problems S 

Forest  management 38 

Advice  for  private  owners ^) 

Studies  ana  working  plans * 

Work  for  the  coming  year 4i 

Forest  investigation 41 

Investigations  in  1903 42 

Work  in  prospect 42 

Forest  extension .' ^ 

Forest  products 44 

Forestry  records 44 

Bureau  of  Chemistry 41 

New  investigations 45 

Effect  of  preservatives  and  coloring  matter  upon  health 45 

Inspection  of  imported  foods 4S 

Table  sirup  from  ordinary  sugar-producing  plants 46 

Collaborative  work  with  Executive  Departments 46 

Work  of  the  laboratories 47 

The  food  laboratory 4/ 

Insecticide  and  agricultural  water  laboratory 47 

The  su^r  laboratory 48 

The  dairy  lalx)ratory 4S 

The  contracts  laboratory 48 

The  road-material  laboratory 4S 

The  drug  laboratory 4S 

Bureau  of  Soils 48 

Progress  and  cost  of  the  soil  survey 49 

Publication  of  the  report  on  field  operations 51 

Alkali  reclamation 52 

Tobacix)  investigations 54 

Work  of  the  soil  laboratories 5B 

Bureau  of  Statistics 5T 

Work  of  the  year 57 

Foreign  agricultural  statistics 57 

Cooperation  with  other  bureaus  and  divisions 5Ji 

Cost  of  crop  production •,  5!^ 

The  statistical  library ^ 

Bureau  organization 5S 

Foreign  markets 59 

Comprehensive  investigations i^ 

Tariffs  of  foreign  countries ^ 

Fifty  years  of  exports ^ 


CONTENTS.  5 

Buieau  of  Statistics — Continued. 

Foreign  markets — Continued.  P^e. 

German  imports  of  farm  products 60 

Trade  in  forest  products 60 

Division  of  Entomology 61 

Work  on  insects  from  abroad 61 

The  Asiatic  ladybird  enemy  of  the  San  Jose  scale 61 

Other  beneficial  insects 62 

Work  on  the  cotton  boll- weevil 62 

Work  on  insects  damaging  forests 63 

Work  on  the  codling  moth  in  the  Northwest 64 

Other  investigations 64 

Work  in  silk  culture. 65 

Apicultural  investigations 66 

Experimental  work  with  insecticides 66 

Biological  Survey 66 

^Determination  of  life  and  crop  zones 67 

£k;onomic  relatiqps  of  birds  to  agriculture 67 

Game  protection  and  introduction 68 

Entry  of  foreign  birds  and  animals t)8 

Enforcement  of  game  laws 69 

Protection  of  game  in  Alaska 69 

Publications.. •-...  70 

Recommendations 70 

Office  of  Experiment  Stations 70 

Progress  of  the  experiment  stations 70 

The  agricultural  colleges 71 

Secondary  and  elementary  schools  of  agriculture 72 

The  farmers'  institutes 73 

Experiment  stations  in  Alaska 73 

Hawaii  experiment  station 74 

Porto  Rico  experiment  station 75 

Investigations  on  nutrition  of  man 76 

Irri^tion  investigations 77 

Duty  of  water 78 

Seepage 79 

Draina^ 80 

Irrigation  in  the  eastern  part  of  the  United  States 80 

Foreign  studies 81 

Agricultural  engineering 81 

Office  of  Public  Road  Inquiries 83 

Cooperative  field  work 83 

Good  roads  and  rural  free  mail  delivery 84 

Division  of  Accounts  and  Disbursements 84 

Division  of  Publications 85 

The  Library 86 

Accessions '. 86 

Technical  work 86 

New  buildings  for  the  Department 87 

Crisis  in  cotton  production 88 

Beoommenoations 88 


REPORT 


OF  THB 


SECRETARY  OF  AGRICULTURE 


To  THE  President: 

I  have  the  honor  to  submit  herewith  my  Seventh  Annual  Report 
as  Secretary  of  Agriculture. 

B3>T7CATIONAL  BSaUIBSlCENTS  OF  AGBIOTJIiTn&AL  UBSKAJBLCH. 

The  research  work  of  the  Department  of  Agriculture  covering  the 
sciences  of  production  in  the  nelds  and  other  laboratories  where  the 
crops  of  the  country  are  grown  and  where  they  are  made  more  valu- 
able by  skill,  has  required  a  class  of  experts  not  educated  by  the  insti- 
tutions of  learning  where  our  people  have  heretofore  been  prepared  for 
their  life  work.  The  development  of  the  Department  toward  doing 
all  that  should  be  done  to  help  our  people  secure  a  greater  yield  from 
the  soil  and  enhance  the  value  of  its  products,  made  the  training  of 
experts  in  the  Department  a  necessity. 

The  country  needed  scholars  along  all  the  lines  of  work  considered 
in  this  report.  The  agricultural  colleges  of  the  States  are  the  natural 
sources  from  which  students  for  this  work  should  be  expected  to  come, 
and  we  have  availed  ourselves  of  all  the  competent  graduates  of  these 
institutions  that  could  be  induced  to  take  up  advanced  work  with  us; 
but  the  demand  has  been  so  great,  and  the  growth  of  the  Department 
so  rapid,  that  we  have  been  compelled  to  seek  the  most  competent  men 
wherever  we  cx)uld  find  them. 

The  theory  of  our  dutvis  to  help  any  locality  that  is  struggling  with 
a  problem  to  an  early  solution  of  which  the  experience  of  our  scientists 
may  contribute  or  where  the  undertaking  is  beyond  the  means  at  the 
disposal  of  the  people  interested. 

To  these  ends  many  specialists  must  be  ti'ained,  and  for  these  pur- 
poses the  Department  has  become  a  post-graduate  institution  where 
groups  of  sciences  are  taught  and  applied.  Comparatively  little  time 
IS  devoted  to  the  ascertainment  of  abstract  scientific  facts.  Every 
worker  is  helping  somebody,  and  while  doing  this  he  is  contributing 
to  what  is  known  relating  to  the  farm,  and  to  the  education  of  his  asso- 
ciates. 

Four  hundred  and  ninety-six  students  have  been  admitted  to  the 
Department  for  instruction  since  1897  as  experts  in  our  several  lines- 
of  work.     Two  hundred  and  forty-nine  of  these  still  remain  with  us, 
not  less  than  132  having  passed  into  the  classified  service;  185  have 
gone  elsewhere  to  teach,  experiment,  or  demonsti-ate  in  private  enter- 
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prise  what  they  have  learned  from  their  teachers,  who  are  our  best- 
equipped  scientists  in  their  several  specialties. 

The  Department  has  been  extending  its  work  in  all  parts  of  the 
country  during  the  past  year  wherever  the  producers  from  the  soil 
most  need  help.  Our  most  active  efforts  have  been  directed  to  the 
stamping  out  of  foot-and-mouth  disease  in  four  of  the  New  Cngl&Dd 
States,  and  in  studying  the  cotton  boll-weevil  in  Texas  and  demonstrat- 
ing the  growing  of  cotton  successfully  in  spite  of  the  presence  of  the 
pest.  Encouraging  progress  has  been  made  in  all  the  nnes  of  research 
with  which  the  Department  is  charged. 

Dim  SUBPLUS  PBODncnON. 

Out  of  their  continued  abundance,  during  the  past  jear,  the  farmers 
of  the  nation  have  contributed  food  and  raw  materials  for  manufac- 
tures to  hundreds  of  millions  of  people  in  foreign  countries,  besides 
sustaining  80,0<X),000  at  home. 

A  survey  of  half  a  century  discovers  the  remarkable  character  of 
the  movement  in  which  the  farmers  of  this  country  have  become  the 
chief  purveyors  of  the  world. 

In  1851  our  shipments  of  farm  products  were  valued  at  $147,000,000, 
while  half  a  century  later,  in  1901,  they  amounted  to  $952,000,000,  an 
increase  of  $805,000,000,  or  about  550  per  cent.  The  farmers'  export 
trade  foi  the  decade  1851-1860  amounted  to  $1,896,000,000.  and  in  the 
following  decade,  in  spite  of  the  transfer  of  multitudes  oi  men  from 

Sroductive  to  destructive  life,  the  total  was  $2,431,000,000.  In  the 
ecade  after  that,  the  export  trade  doubled  and  amounted  to  $4,864,- 
000,000.  In  the  next  decade,  the  amount  grew  to  $5,740,0(X),000, 
and  the  total  for  the  decade  of  1891-1900  was  $7,032,000,000,  or  an 
average  of  over  $703,000,000  a  year.  Subsequent  to  the  last-named 
period  this  trade  has  gone  on  increasing  and  reached  its  highest 
amount  in  1901  with  exports  valued  at  $952,000,000.  The  export 
trade  in  farm  products  for  1903  was  valued  at  over  $878,000,000,  an 
amount  second  only  to  that  of  1901. 

The  consumption  of  cotton  in  this  country  is  now  greater  than  that 
of  any  other  country,  and  yet  the  cotton  planters  of  the  South  not  only 
supplied  this  market  last  year,  but  exported  a  surplus  of  3,569,000,000 
pounds,  valued  at  $317,0()0,()00,  or  for  every  working  day  in  the  year 
about  12,000,000  pounds,  worth  more  than  $1,000,000. 

Represented  in  value,  the  exports  of  grain  and  grain  products  had 
about  two-thirds  of  the  importance  of  cotton  in  the  last  fiscal  year, 
the  value  of  the  export  being  more  than  $221,000,000.  From  46,000,000 
acres  of  wheat  there  was  a  surplus  for  foreign  mouths  amounting  to 
114,(KK),000  bushels  and  20,000,000  barrels  of  flour,  amounts  that 
together  represent  204,000,000  bushels  of  wheat. 

Third  in  importance  are  the  exports  of  meats  and  meat  products, 
with  a  grand  total  of  $178,000,000,  to  which  may  be  added  $85,000,000 
for  live  animals.  Quantities  that  are  beyond  the  grasp  of  the  mind 
representthe  exports  of  meats  and  their  products.  The  pounds  of  beef 
were  385,000,000;  of  pork,  551,000,000;  of  lard,  491,000,000;  and  of 
oleo  oil,  126,000,000. 

The  foregoing  figures,  it  should  be  borne  in  mind,  do  not  stand  for 
the  total  production  of  the  farms,  but  for  the  surplus  production  after 
the  wants  of  the  people  at  home  have  been  satisfied. 
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THE  FABaCEB'S  BALANOE  OF  TKADE. 

The  immense  exports  from  the  farms  of  the  country  lead  to  an 
examination  of  the  so-called  balance  of  trade.  This  examination  reveals 
what  seems  to  have  escaped  the  attention  of  the  public,  and  that  is, 
that  the  favorable  balance  of  trade,  everything  included,  is  due  to  the 
still  more  favorable  balance  of  trade  in  the  products  of  the  farm. 

During  the  thirteen  years  1890-1902  the  average  annual  excess  of 
donaestic  exports  over  imports  amounted  to  $275,000,000,  and  during 
the  same  time  the  annual  average  in  favor  of  farm  products  was 
$837,000;000,  from  which  it  is  apparent  that  there  was  an  average 
annual  adverse  balance  of  trade  in  products  other  than  those  of  the 
farm  amounting  to  $62,000,000,  whi^  the  farmers  offset  and  had  left 
$275,000,000  to  the  credit  of  themselves  and  the  country. 

Taking  the  business  of  1903,  the  comparison  is  much  more  favorable 
to  the  farmers  than  during  the  precedmg  thirteen-year  period,  since 
the  value  of  domestic  exports  over  imports  was  $367,000,000,  the 
entire  trade  being  included,  while  the  excess  for  farm  proaucts  was 
$422,000,000,  which  was  sufficient  not  only  to  of^et  the  unfavorable 
balance  of  trade  of  $56,000,000  in  products  other  than  those  of  the 
farm,  but  to  leave,  as  above  stated,  the  enormous  favorable  balance  of 
$367,000,000. 

During  the  last  fourteen  yeai-s  there  was  a  balance  of  trade  in  favor 
of  farm  products,  without  excepting  any  year,  that  amounted  to 
$4^,806,000,000.  Against  this  was  an  adverse  balance  of  trade  in  pi-od- 
ucts  other  than  those  of  the  farm  of  $865,000,000,  and  the  farmers 
not  only  canceled  this  immense  obligation,  but  had  enough  left  to 
place  $3,940,000,000  to  the  credit  of  the  nation  when  the  books  of 
international  exchange  were  balanced. 

These  figures  tersely  express  the  immense  national  reserve-sustain- 
ing power  of  the  farmers  of  the  country  under  present  quantities  of 
production.    It  is  the  farmers  who  have  paid  the  foreign  bondholders. 

MAGNirXTDE  OF  PBODUOTION. 

The  height  to  which  farm  production  has  risen  to  supply  the  de- 
mands of  domestic  and  foreign  consumption  should  not  be  overlooked. 
Taking  the  range  of  recent  years,  there  is  the  product  of  wheat, 
600,000,000  to  750,000,000  bushels,  worth  to  the  farmer  from 
$350,000,000  to  $450,000,000.  On  more  than  90,000,000  acres  grow 
2,000,000,000  to  2,500,000,000  bushels  of  corn,  with  a  value  which  mn 
up  to  more  than  $1,000,000,000  on  the  farm  in  1902. 

The  oat  crop  now  reaches  close  to  1,000,000,000  bushels,  with  a 
value  of  $300,000,000;  the  barley  crop  overruns  100,000,000  bushels, 
worth  $50,000,000,  and  the  rice  crop  in  1902  amounted  to  390,000,000 
pounds. 

One  of  the  most  valuable  three  of  all  farm  crops  is  that  of  hay, 
aggregating  about  50,000,000  to  60,000,000  tons,  worth  $450,000,000 
to  $550,000,000;  ranging  between  200,000,000  and  300,000,000  bushels 
is  the  iK)tato  crop. 

The  acreage  of  the  cotton  crop  has  displayed  a  tendency  to  in- 
crease considerably  during  the  last  few  years,  and  in  1903  was  about 
29,000,000  acres;  the  number  of  bales  produced  in  recent  years  ranges 
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from  10,000,000  to  11,000,000,  while  the  value  of  the  entire  crop  on  the 
plantations  has  gone  as  high  as  ^11,000,000  for  the  crop  of  19<X),  or, 
if  the  seed  is  induded,  $530,000,000. 

Tobacco  is  another  crop  of  expanding  proportions,  and  the  proepect 
now  is  that  within  a  few  years  ten  figures  will  be  required  to  repre- 
sent the  annual  production.  This  crop  has  now  climbed  close  to 
900,000,000  pounds,  valued  at  $60,000,000. 

Only  some  of  the  principal  farm  products  have  been  mentioned,  bu- 
these  are  sufficient  to  indicate,  in  conjunction  with  information  oont 
cerning  the  less  important  products,  tnat  the  value  of  all  farm  prod- 
ucts not  fed  to  live  stock  for  1903  considerably  exceeded  their  value 
in  the  census  crop  year  1899,  when  it  was  $3,742,000,000. 

NATIONAL  STOCK  OF  FABM  ANHCAIiS. 

The  Department's  inventory  of  farm  animals  January  1,  1903,  dis- 
covers that  while  some  cdasses  of  animals  are  only  holding  their  large 
proportions,  others  are  increasing.  The  horses  number  16,557,000, 
with  a  value  of  $1,031,000,000.  The  mules  have  increased  to  2,728,000, 
with  a  value  of  nearly  $200,000,000. 

Dairying  shows  marked  expansion,  and  now  depends  upon  17,105,000 
milch  cows,  with  a  value  of  $517,000,000.  Other  cattle  of  all  sorts 
number  45,000,000,  with  a  value  of  $824,000,000. 

The  number  of  sheep  has  had  a  tendency  to  decline  at  times  during 
the  last  score  of  years,  but  within  the  last  four  years  has  increased 
decisively,  so  that  now  the  sheep  number  64,000,000,  with  a  value  of 
$168,000,000. 

Hogs  have  remained  about  stationary  in  number  for  many  years, 
and  in  1903  were  found  to  ])e  47,000,000,  with  a  value  of  .$365,000,0CK). 

BETTER  DISTBTBTTTION  OF  FBOOBESS. 

There  is  one  other  particular  feature  of  the  farmers'  improved  and 
gmtifying  condition  that  should  be  noticed,  and  this  seems  to  have 
escaped  attention.  During  the  long  period  of  time  when  the  new  and 
productive  land  of  the  West  was  easily  obtained,  and  when  the  number 
of  farms  and  the  amount  of  production  there  multiplied  at  an  amazing 
rate,  the  farmers  of  the  East  and  the  South  suffered  under  a  severe 
competition  and  an  impending  overproduction,  and  agriculture  in  these 
sections,  apart  from  cotton  production,  was  outstripped  in  the  agri- 
cultural expansion  of  the  West.  Since  1890,  however,  there  has  been 
a  turn  in  the  trend  of  this  expansion;  the  northern  half  of  the  Missis- 
sippi Valley  is  not  overshadowing  the  other  sections  of  the  country  in 
its  i-ate  of  expansion  as  formerly;  an  improvement  in  the  welfare  of 
farmers  in  other  sections  of  the  country,  as  well  as  in  the  North 
Central  States,  is  in  evidence.  In  other  words,  there  is  a  more  even 
distribution  of  expansion,  progress,  and  welfare  than  before. 

The  South,  which  had  been  backward  in  its  corn  production  for  many 
years  preceding  1890,  finds  itself  since  that  time  with  its  fraction  of 
the  national  production  of  corn  increasing  faster  than  that  of  any  other 
section;  the  same  is  true  with  regard  to  wheat,  sweet  potatoes,  and 
cAne  and  sorghum  sirup;  and  to  these  may  be  added  tobacco  and  farm- 
made  butter,  and  horses,  mules,  and  swine.  The  South  occupies  a  second 
place  in  the  rate  of  increase  of  production,  in  comparison  with  other 
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sections,  in  buckwheat,  hay,  apple  and  peach  trees,  cattle  other  than 
milch  cows^  and  farm-made  cheese. 

In  a  similar  way,  agriculture  in  the  East  is  rehabilitating  itself  by 
gaining  faster  than  in  other  sections  of  the  country  in  the  production 
of  buckwheat  and  potatoes,  while  it  stands  second  in  oraer  among 
the  different  sections  in  its  increasing  production  of  rye  and  of  sweet 
potatoes,  and  in  the  number  of  milch  cows. 

The  group  of  States  embracing  the  Rockv  Mountain  and  Pacific 
Coast  region  is  showing  a  larger  gain  relatively  than  other  sections  in 
the  production  of  rye,  haj,  apple  trees,  and  farm  cheese,  and  in  the 
possession  of  sheep  and  milcb  cows;  while  it  holds  a  secondary  place  in 
relative  advancement  in  the  production  of  wheat,  oats,  barlev,  pota- 
toes, and  farm  butter,,  and  in  the  possession  of  horses,  mules  and 
swine. 

The  North  Central  States  have  by  no  means  lost  for  all  products  the 
foremost  place  in  rapid  rate  of  advancement  that  they  have  enjoyed 
for  many  years.  Since  1890  this  section  has  increased  its  production 
faster  than  other  sections  for  oats,  barley,  flax,  peach  trees,  and  cattle 
other  than  milch  cows;  and  this  section  does  not  stand  second  in  rate 
of  advancement  in  any  of  the  products  under  consideration. 

Thus,  it  appears  that  a  new  life  has  come  to  agriculture  in  all  parts 
of  the  country,  and  that  there  are  achievement,  hope,  and  promise  for 
the  farmer  everywhere. 

The  al)ove  review  of  our  agricultural  products  and  exports  is  pre- 
sented not  only  in  grateful  acknowledgment  of  the  bountiful  Providence 
which  has  so  generously  filled  our  cup  of  prosperity,  but  also  from  a 
desire  to  present  thus  succinctly  to  the  statesmen  and  to  the  men  of 
affairs  of  this  country  the  value  and  importance  of  this  vast  agricul- 
tural industry,  supported  by  three-eighths  of  our  working  population, 
and  contributing  so  greatly  to  the  prosperity  of  the  whole  country. 
It  is  this  vast  constituency  and  still  vaster  industry  that  the  Depart- 
ment of  Agriculture  is  charged  to  protect,  cherish,  and  encourage, 
and  its  extent  can  only  be  appreciated  by  those  who  are  not  brought 
continuously  in  direct  contact  with  it,  by  the  perusal  and  study  of  the 
foregoing  figures  and  consideration  of  the  important  facts  they  present. 

WEATHEB  BTTBJBAU. 

The  Weather  Bureau  has,  through  its  officials  at  the  various  stations 
throughout  the  country,  taken  an  active  part  in  public  education  along 
meteorological  lines.     In  12  colleges  or  universities  during  the  past 
year  Weamer  Bureau  officials  have  conducted  regular  courses  of  lec- 
tures or  classes  of  instruction  in  meteorology  and  climatology^,  and  at 
5  of  these  institutions  the  official  is  a  member  of  the  faculty.     At  16 
stations  the  officials  have  delivered  occasional  addresses  outsiae  of  their 
offices  to  schools  or  colleges,  and  at  28  stations  they  have  given  f  re- 
fluent talks  in  their  offices  to  pupils  and  teachers  of  schools.     In  14 
instances  they  have  delivered  occasional  addresses  outside  of  their 
offices  to  farmers'  institutes  and  similar  organizations.     Only  a  few 
years  ago  there  was  very  little  instruction  of  this  nature  given  in  our 
colleges^  universities,  or  public  schools,  but  the  demand  for  it  has 
rapifly  increased.    The  action  of  the  Bureau  in  this  direction  will  im- 
doubtedly  result  in  a  wider  knowledge  and  a  more  intelligent  under- 
standing of  its  work,  and  a  consequent  increase  in  its  usefulness  and 
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value.  Many  of  the  youh^  men  who  receive  instruction  in  these  classes 
are  attracted  to  the  service  of  the  Bureau  as  an  occupation,  and  the 
Bureau  profits  by  securing  a  class  of  employees  with  special  training 
and  equipment. 

The  year  1902-3  marks  a  distinct  advance  by  the  Weather  Bureau 
in  the  science  of  meteorology,  especially  in  two  directions.  From  the 
beginning  of  the  weather  forecasts  by  the  Government,  in  1871,  the 
necessary  observations  at  the  several  s^tions  have  always  been  reduced 
to  the  sea-level  plane.  It  was  conceived  some  vears  ago  that  the 
numerous  defects  in  forecasting  might  be  diminished,  and  the  uncer- 
tainty as  to  the  true  cause  of  storms  removed,  if  similar  daily  charts 
were  also  constructed  at  higher  levels,  for  which  purpose  the  3,500-foot 
and  the  10,000-foot  planes  were  selected.  After  much  laborious  com- 
putation, as  shown  m  the  barometry  report  of  1900-1901,  the  neces- 
sary reductions  were  made,  and  we  now  possess  daily  weather  charts 
on  the  three  planes  mentioned.  The  study  of  these  supplementary 
maps  is  going  on,  with  encouraging  prospects  of  more  reliable  fore- 
casts of  the  weather  conditions,  and  it  is  hoped  by  January  1, 1904,  to 
make  them  a  part  of  the  regular  daily  work  of  the  forecasting  service. 
At  present  the  improved  data  are  confined  to  the  barometric  pressures, 
but  it  is  most  important  to  secure  charts  of  the  temperature  on  the 
two  upper  planes  as  well.  Unfortunately, we  have  no  observations  of 
temperature  in  the  higher  atmosphere  suitable  for  this  purpose,  and 
they  can  be  secured  only  by  means  of  numerous  balloon  and  kite 
ascensions  carrying  the  necessary  self -registering  instruments. 

It  has  been  thought  proper  for  many  reasons  to  establish  on  the 
Blue  Ridge  Mountams,  at  Mount  Weather,  Bluemont,  Va.,  a  modem 
meteorological  observatory  of  the  best  class  for  scientific  research  per- 
taining to  problems  of  weather  phenomena.  A  building  for  adminis- 
tration and  for  a  school  of  instruction  is  being  erected,  and  the  plans 
are  well  advanced  for  a  suitable  power  house  and  shop  for  balloon  and 
kite  ascensions,  which  will  be  built  during  the  coming  year.  The 
recent  advances  in  solar  and  terrestrial  meteorology  justify  us  in  pre- 
paring to  study  at  first  hand  the  variations  in  the  solar  activity,  and 
the  con'esponding  changes  in  the  weather  conditions,  especially  from 
season  to  season.  It  is  a  complex  problem  and  will  require  tfie  best 
instrumental  equipment,  the  ablest  students,  and  a  long  series  of  obser- 
vations before  it  can  be  finally  solved.  The  desirability  of  being  able 
to  foresee  a  year  in  advance  the  type  of  season  probable  during  a 
^ven  period  is  so  great  as  to  make  it  imperative  to  lay  broad  scien- 
tific foundations  at  tne  beginning  of  the  twentieth  century,  which  will  be 
of  utility  for  future  generations,  who  will  surely  build  a  great  science 
of  cosmical  meteorology  upon  such  data  jis  can  be  supplied  by  the 
Mount  Weather  Observatory. 

SUBMARINE   CABLES. 

New  submarine  cables  in  connection  with  the  vessel-reporting  and 
storm-warning  services  have  been  laid  from  Sand  Key  to  Key  West. 
Fla. ;  from  Southeast  Farallone  to  Point  Reyes,  Cal. ;  from  Block:  Islana 
to  Narragansett  Pier,  R.  I. ;  and  from  Glen  Haven  to  South  Manitou 
Island,  Mich.,  a  total  of  about  50  miles.  Additional  vessel-reporting 
stations  have  been  established  at  Sand  Key,  Fla.,  and  Southeast 
Farallone,  Cal. 
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To  meet  the  demands  of  the  maritime  and  commercial  interests  of 
the  Pacific  cofist  a  cable  has  been  laid  to  connect  San  Francisco  and  the 
li^arallone  Islands,  with  a  weather  observatory  and  vessel-reporting 
station  on  the  South  Farallone  Island.  A  wireless  station  has  also 
been  installed  there  to  insure  communication  in  future  should  the 
cable  be  out  of  order. 

RIVER  AND  FLOOD  SERVICE. 

The  work  of  the  river  and  flood  service,  owing  to  the  numerous  and 
disastrous  floods  that  occurred,  has  been  a  prominent  feature  of  the 
year.  Several  of  the  floods  were  the  greatest  of  which  there  is  authentic 
record,  and  were  remarkable  both  for  their  wide  extent  and  for  their 
destructive  character.  Our  warnings  were  prompt  and  timely,  and  in 
the  main  remarkably  accurate;  ana  in  no  instance  was  the  coming  of 
a  dangerous  flood  unheralded.  The  forecasts  of  the  great  floods  of 
March,  April,  and  June,  1903,  afford  noteworthy  examples  of  the  effi- 
ciency of  this  service.  This  should  be  extended  to  the  Kansas  and 
other  rivers,  where  no  stations  have  yet  been  established. 

DiarRiBunoN  of  forecasts  and  special  warnings. 

Inadequate  appropriations  have  prevented  any  extensions  in  the 
important  work  of  mstributing  forecasts  and  special  warnings,  and  of 
necessity  our  efforts  have  been  confined  to  maintaining  the  service 
already  in  operation,  with  its  various  ramifications,  and  adopting  such 
suggested  improvements  as  might  be  effected  without  additional 
expense. 

A  marked  increase  (nearly  20,000)  is  shown  in  the  number  of  places 
receiving  forecasts  by  telephone  without  expense  to  the  Government 
of  the  United  States,  and  with  the  rapid  extension  of  ^'farmers'  tele- 

Shone  lines  "  opportunity  is  afforded  tor  placing  weather  information 
irectly  in  the  homes  of  the  more  progressive  agriculturists,  as  well  as 
in  the  telephone  exchanges  of  rural  centers  of  population,  where  it  is 
posted  for  the  general  information  of  the  public. 

national  climate  and  crop  bulletin. 

The  National  Climate  and  Crop  Bulletin  has  been  issued  in  the  usual 
form,  with  charts  showing  the  cun*ent  temperature  and  precipitation, 
extremes  of  temperatures,  and  the  departures  from  the  normal  of 
both  temperature  and  precipitation.  In  this  bulletin  the  current  mete- 
orological conditions  are  discussed  in  their  relation  to  crop  growth 
from  the  beginning  to  the  end  of  the  crop  season. 

buildings  erected  and  proposed. 

During  the  past  fiscal  year,  through  the  appropriations  by  Congress, 
it  has  been  possible  to  erect  buildings  for  use  as  meteorological  observ- 
atories for  the  Weather  Bureau  at  the  following-named  places,  and  at 
a  total  cost  of  $32,922.97,  viz:  Amarillo,  Tex. ;  Modena,  Utan;  Key 
West,  Fla.;  Sand  Key,  Fla. ;  Southeast  Farallone,  Cal.;  and  buildings 
are  now  in  course  of  erection  at  the  following  places,  the  total  cost  of 
which  will  be  $70,900,  viz:  Yellowstone  Park,  Wyo.;  Duluth,  Minn.; 
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Devils  Lake^  N.  Dak.;  Havre,  Mont.;  Mount  Weather,  Va. ;  Block 
Island,  K.  I. ;  JSarra^nsett  Pier,  K.  1. 

The  wisdom  of  erecting  buildings  for  the  exclusive  use  and  undei 
the  control  of  the  Weather  Bureau  becomes  more  apparent  every  day. 
It  saves  to  the  Govei^iment  the  amount  heretofore  paid  for  rent  of 
office  quarters,  which  in  many  cases  are  unsuited  to  our  needs,  espe- 
cially as  regards  the  architecture  of  the  roofs  for  the  exposure  of  mete- 
orological instruments. 

BTTBEAU  OF  ANIMAI.  INDUSTBT. 

A  marked  distinction  between  our  country  and  all  others  is  the 
more  generous  nutrition  of  our  people.  Our  domestic  animals  con- 
tribute to  this  result,  and  furnish  a  large  percentage  of  our  exports. 
This  has  been  brought  about  by  abundance  of  comparatively  cheap 
grass  and  grain  rather  than  through  superior  knowledge  of  breeding 
and  feeding.  We  have  developed  a  track  horse,  a  lard  hpg,  and  but 
little  else. 

The  Bureau  of  Animal  Industry  has  given  standing  in  interstate  and 
foreign  commerce  to  our  animals  and  their  products,  and  is  battling 
successfully  with  diseases  and  disabilities  originating  at  home  and 
abroad.  It  is  considering  the  wisdom  of  undertaking  systematic 
cooperation  with  the  State  experiment  stations  in  the  production  of 
types  of  animals  suited  to  our  varying  latitudes  and  conditions,  in 
order  that  more  economy  may  be  observed  in  production. 

CONTAGIOUS  I>ISEASES  OF  ANIMALS. 

The  control  of  the  contagious  and  infectious  diseases  of  animals  is 
one  of  the  most  important  lines  of  work  in  which  the  Department  is 
engaged,  and  this  work  must  become  more  valuable  ana  of  greater 
necessity  as  the  number  of  animals  in  the  country  increases  and  as 
traffic  with  countries  in  which  such  diseases  exist  is  further  developed. 

FOOT-AND-MOUTH   DISEASE. 

Last  year,  for  the  first  time  in  eighteen  years,  foot-and-mouth  disease 
was  discovered  in  the  United  States.  The  manner  in  which  the  conta- 
gion was  brought  in  is  not  definitely  known,  but  it  evidently  came  with 
some  articles  of  merchandise,  as  it  first  appeared  near  the  docks  of  the 
port  of  Boston,  and  spread  from  there  toward  the  interior.  When 
the  existence  of  this  disease  was  recognized  and  brought  to  the  atten- 
tion of  the  Department  the  contagion  had  already  spread  over  the 
eastern  part  of  the  State  of  Massachusetts  and  into  the  States  of 
Khode  Island,  New  Hampshire,  and  Vermont.  The  whole  country 
was  menaced  with  the  plague,  and  it  was  only  by  the  adoption  of  radi- 
cal measures  and  by  the  prompt,  efficient,  and  indefatigable  work  of 
the  inspectors  that  the  contagion  was  controlled  and  eradicated. 

The  plan  of  work  was,  briefly,  to  rigidly  quarantine  all  infected 
premises  and  the  animals  upon  them,  to  slaughter  at  the  earliest  prac- 
ticable moment  all  susceptible  animals  on  such  premises,  and  to  disin- 
fect the  stables,  pens,  and  utensils  in  a  thorough  manner.  Operations 
were  begun  December  1,  1902,  and  the  last  diseased  herd  in  this  out- 
break was  slaughtered  May  9, 1903.    The  cooperation  of  the  executive 
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departments  of  the  several  affected  States  was  prompt  and  complete, 
and  enabled  the  Federal  authorities  to  enforce  regulations  and  stamp 
out  the  disease  wherever  it  was  found.  The  number  of  animals 
slaughtered  on  account  of  this  disease  was  4,461,  of  which  3,872  were 
cattle,  360  hogs,  and  229  sheep  and  goats.  There  was  allowed  by  this 
Department  70  per  cent  of  the  appraised  valuation  as  indemnity.  The 
total  amount  thus- paid  was  $128,908.67.  There  were  other  expenses, 
such  as  for  salaries,  traveling,  labor,  disinfectants,  etc.,  which  were 
additional  to  this  amount,  but  the  total  cost  of  the  eradication  of  the 
disease  was  less  than  $300,000. 

The  stock  raisers  of  the  country  were  saved  from  a  great  calamity 
by  the  successful  termination  of  this  work.  It  is  the  general  history 
of  the  disease  in  other  countries  that  where  an  outbreak  assumes  the 
proportions  of  the  one  which  existed  in  New  England  last  winter  it 
spreads  over  the  whole  country,  affecting  sooner  or  later  practically 
all  of  the  cattle  and  a  laree  part  of  the  sheep  and  hogs.  As  the  value 
of  grown  cattle  shrinks  from  20  to  30  per  cent  in  consequence  of  the 
disease,  as  some  of  these  die,  together  with  a  considerable  proportion 
of  the  youngf  animals,  and  as  hogs  and  sheep  are  also  seriously  affected, 
it  is  plain  that  the  direct  losses  from  a  general  extension  of  the  con- 
tagion over  the  country  would  be  some  hundreds  of  millions  of  dollars, 
while  the  indirect  losses  from  domestic  quarantines  and  restrictions 
on  traffic  and  from  embargoes  on  our  expoil;  trade  would  be  simply 
incalculable.  These  losses  were  avoided,  because  the  Department  had 
a  force  of  competent  and  trained  veterinarians  who  were  at  once  taken 
from  their  duties  in  other  parts  of  the  country  and  concentrated  in  the 
infected  section,  and  who  loyally  and  cheerfully  endured  the  hardships 
of  a  winter  campaign  in  the  rural  districts,  where  the  cold  much  of 
the  time  was  extreme,  the  roads  blocked  with  snow,  and  the  difficulties 
connected  with  the  disposal  of  the  carcasses  of  slaughtered  animals  and 
the  disinfection  of  the  premises  were  almost  insurmountable. 

BHBBP  SCAB. 

Energetic  work  has  been  carried  on  during  the  year  with  the  object 
of  controlling  as  effectually  as  possible  the  contagious  disease  of  sheep 
known  as  scabies,  or  scab.  Heretofore  but  little  has  been  done  for  the 
repression  of  this  disease  except  in  the  channels  of  interstate  commerce, 
and  it  was  hoped  that  the  prohibition  of  the  shipment  of  diseased 
sheep  would  be  suflScient  to  cause  the  owners  of  such  animals  to  treat 
them  on  the  farms  and  ranges,  and  thus  eradicate  the  contagion. 
While  this  result  followed  in  some  cases,  it  is  unfortunately  true  that 
the  greater  part  of  the  owners  of  this  class  of  animals  have  neglected 
to  take  proper  measures  and  have  apparently  relied  upon  their  ability 
to  elude  or  deceive  the  inspectors  and  run  their  animals  through  to 
market  without  the  actual  condition  being  discovered.  The  attempts 
to  accomplish  this  have  kept  the  stock  cars  and  stock  pens  used  for 
animals  in  interstate  commerce  so  thoroughly  infected  that  satisfactory 
progress  with  the  disease  could  not  be  made.  It  was  therefore  deter- 
mined to  cooperate  with  some  of  the  worst  infected  States,  and  attack 
the  contagion  at  its  origin  by  stamping  it  out  on  the  premises  where 
it  exists  and  propagates  from  year  to  year.  This  has  required  some- 
what of  an  increase  of  the  fiela-inspection  force,  but  it  is  apparently 
only  in  this  way  that  the  disease  can  be  controlled. 
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The  inspectors  have  inspected  in  this  work  during  the  year  an 
aggregate  of  16,444,370  head  of  sheep,  and  have  supervised  the  dipping 
of  2,167,002  sheep,  of  which  394,636  were  dipped  twice.  This  enor- 
mous amount  of  work  has  had  great  influence  for  good,  and  if  continued 
for  a  few  years,  will  free  the  sheep  industry  from  this  incubus,  which 
has  for  many  years  been  the  source  of  great  discouragement  and  loss. 

TEXAS   FEVKR. 

The  inspection  and  supervision  of  cattle  in  transit  from  the  Texas- 
fever  district  has  also  involved  a  great  amount  of  work.  These  ani- 
mals are  capable  of  spreading  contogion  through  the  ticks  with  which 
they  are  infested,  and  must,  therefore,  be  kept  in  different  cars  and 
yards  and  driven  over  different  roads  from  those  used  for  other  cattle. 
It  is  moreover  necessary  to  Inspect  many  cattle  from  the  district 
adjacent  to  the  infected  section  in  order  to  determine  definitely  that 
they  have  not. been  exposed,  and  that  they  may  safely  be  allowed  to 
go  forward  to  market  through  the  channels  of  interstate  commerce 
without  danger  to  the  aniintus  of  any  other  section  of  the  country. 
This seiTice  required  the  inspection  of  1,620,403  cattle  from  the  infected 
district,  and  of  389,525  cattle  from  the  adjacent  district.  To  guard 
against  the  spread  of  the  contagion  by  infected  cars,  66,116  of  these 
were  cleaned  and  disinfected  by  the  direction  and  under  the  supervision 
of  the  inspectors. 

It  is  well  known  that  if  Southern  cattle  are  entirely  freed  from  that 
species  of  ticks  known  as  the  BoophUus  annulat^ia  they  can  be  allowed 
to  mingle  with  the  most  susceptible  animals  without  danger.  Many 
efforts  nave  been  made  to  discovera  practicable  method  for  destroyinff 
this  parasite  without  injuring  the  cattle,  and  the  Bureau  of  Animal 
Industry  has  experimented  for  years  with  this  object  in  view.  Such 
treatment,  if  successful,  would  relieve  most  of  the  Southern  cattle 
from  quarantine  restrictions,  and  would  make  these  cattle  bring  more 
•money  in  the  markets  of  the  country.  After  many  failures,  apparent 
success  has  been  reached  by  dipping  the  cattle  in  the  crude  oil  obtained 
from  certain  Texas  wells.  This  oil  is  heavily  charged  with  sulphur, 
and  in  the  experiments  so  far  made  has  not  materially  affected  the 
cattle.  It  is  necessary  to  regard  such  a  treatment  with  some  reserve 
until  a  large  number  of  animals  have  been  treated  under  the  conditions 
which  obtain  in  the  practical  shipment  of  cattle  from  the  infected  dis- 
trict to  the  markets;  but  it  may  be  said  now  that  this  oil  has  been  tried 
at  the  animal  industry  experiment  station  near  Washington  ?nth 
entirely  successful  results,  being  distinctly  superior  to  any  other 
substance  tested,  and  that  it  has  also  been  tried  in  the  field  with  about 
70  head  of  cattle,  the  effect  being  equally  favorable.  Arrangements 
are  now  made  for  using  the  treatment  on  a  much  larger  number  of 
animals,  and  if,  as  hoped,  no  objections  to  it  develop,  it  will  be  of 
inestimable  value  to  the  cattle  industry  of  the  Southern  States. 

HOQ   CHOLERA. 

The  losses  from  contagious  disease  among  hogs  in  the  United  States 
have  been  enormous,  probably  reaching  in  some  years  the  aggregate 
of  $75,000,000,  and  being  seldom  less  than  $30,000,000.  This  Depart- 
ment has  for  a  quarter  of  a  century  been  conducting  scientific  experi- 
ments with  a  view  to  elucidating  the  nature  of  the  disease  and  develop- 
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ing  some  practical  treatment  by  which  it  might  be  controlled;  and 
iwrhile  much  has  been  discovered  as  to  the  effecte  of  certain  bacilli,  and 
SL8  to  the  desirability  of  sanitarji  measures,  no  satisfactory  method  of 
controlling  the  disease  has  been  evolved.  Recently  it  has  been  shown 
by  the  Bureau  of  Animal  Industry  that  there  is,  at  least  in  some  of 
the  outbreaks^  different  cause  at  work  from  what  has  heretofore  been 
Huspected.  When  the  bacilli  which  have  been  supposed  to  cause  the 
disease  are  all  filtered  from  the  blood,  this  liquid  is  still  capable  of 
producing  the  malady  and  has  apparently  the  same  degree  of  virulence 
as  it  had  oefore  filtering.  It  is  yet  too  early  to  estimate  the  propor- 
tion of  the  losses  attributed  to  hog  cholera  which  are  caused  by  this 
agent,  which  passes  through  the  finest  filters,  and  which  in  this  condi- 
tion must  be  too  small  to  be  revealed  by  the  highest  powers  of  the 
microscope.  Investigations  are  now  being  made  to  throw  some  light 
upon  this  question;  but  enough  is  already  known  to  make  it  probable 
tnat  this  discovery  will  prove  of  very  great  importance. 

TUBERCULOSIS. 

Investigations  have  been  conducted  with  human  and  animal  tubercu- 
losis, with  a  view  of  determining  whether  the  disease  is  transmissible 
from  man  to  animals  or  from  animals  to  man.  It  has  been  shown  by 
the  experiments  which  have  been  made  that  there  are  cases  of  human 
tuberculosis  in  which  the  bacilli  are  as  virulent  for  cattle  as  are  the 
bacilli  obtained  from  animals  affected  with  the  disease.  The  conclu- 
sion from  this  fact  is  that  either  human  and  animal  tuberculoses  are 
identical  and  intercommunicable  or  the  persons  from  whom  these  viru- 
lent bacilli  were  obtained  had  been  infected  with  bovine  tuberculosis. 
In  either  case,  it  must  hereafter  be  admitted  that  the  tuberculosis  of 
animals  is  a  menace  to  human  health,  and  that  both  for  economical  and 
for  sanitary  reasons  measures  should  be  adopted  for  its  control. 

BLACK LBG. 

The  work  against  blackleg  continues  satisfactory.  During  the 
season  the  Bureau  vaccine  was  used  with  775,877  cattle,  and  the  per- 
centage of  deaths  after  vaccination,  not  counting  those  animals  that 
were  evidently  diseased  before  vaccination,  was  0.53;  whereas  before 
vaccination  the  average  percentage  of  losses  among  the  same  herds 
was  2.69. 

INSPECTION  OF  ANIMALS  AND  ANIMAL  PRODUCTS. 

The  number  of  certificates  of  inspection  issued  for  American  cattle 
exported  to  Europe  was  960.  The  number  of  clearances  of  vessels 
carrying  live  stock  was  634.  The  number  of  sheep  inspected  for 
export  to  Europe  decreased  from  211,224  in  1902  to  111,448  this 
year.  The  exports  of  horses  fell  off  very  considerably  also,  being 
3,910  this  year,  as  against  10,967  in  1002.  Of  the  228,366  cattle 
inspected  for  export,  226,613  went  to  Great  Britain. 

MEAT  INSPBCnON. 

In  the  meat-inspecUoi>  service  the  number  of  ante-mortem  inspec- 
tions was  as  follows:  Cattle,  11,988,760;  sheep,  14,654.249;  calves. 
1,041,138;  hogs,  31,549,2^2;   horses,  344;  a  total  of  all  animals  of 
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69,230,713.  The  following  post-mortem  inspections  were  also  made: 
Cattle,  6,165,890;  sheep,  8,598,175;  calves,* 670,173;  hogs,  21,827,W7; 
horses,  344r-;a  total  of  37,261,629.     . 

The  meat-inspection  tag  or  label  was  pfaced  upon  21,124,318  quar- 
ters, 362,689  pieces,  and  186  sacks  of  beef;  8,571,643  carcasses  of 
sheep;  667,259  carcasses  of  calves;  880,945  carcasses  of  hogs,  and 
696,279  sacks  of  pork. 

The  meat-inspection  stamp  was  affixed  to  packages  of  meat  products 
that  had  received  the  ordinary  mspection,  as  follows:  7,520,854  of 
beef,  59,314  of  mutton,  14,601,202  of  pork,  and  70  of  horseflesh— a 
total  of  22,181,440. 

The  number  of  cars  sealed  containing  inspected  meat  products  for 
shipment  from  official  abattoirs  and  other  places  was  67,046. 

The  number  of  certificates  of  ordinary  inspection  issued  for  meat 
products  for  export,  exclusive  of  horsenesh,  was  30,152.  Of  beef, 
there  were  1,388,633  quarters,  20,422  pieces,  401  bags,  and  1,352,291 
packages,  with  a  weight  of  371,920,737  pounds;  of  mutton,  there 
were  35,394  carcasses  and  22,527  packages,  weighing  2,729,013  pounds; 
of  pork,  there  were  24,380  carcasses  and  506,311  packages,  weighing 
133,122,610  pounds. 

The  decrease  in  the  certified  exports  of  beef  and  pork,  noted  in  the 
last  report,  continued,  the  figures  showing  a  tlecline  from  the  last 
vear  of  45,070,025  pounds  of  beef,  and  55,237,401  pounds  of  pork. 
The  exports  of  mutton  were  nearly  two  and  a  half  times  as  much  as 
last  year,  when  there  were  1,145,248  pounds  certified. 

There  was  one  shipment  of  horseflesh,  70  packages,  weighing  28,000 
pounds. 

The  cost  of  the  work  of  the  ordinary  meat  inspection  for  the  year 
was  $711,546.18. 

MICROSCOPICALLY    INSPECTED    PORK. 

The  exports  of  microscopically  inspected  pork  to  countries  requir- 
ing inspection  decreased  14,572,888  pounds — from  33,681,229  in  1902 
to  19,108,341  in  1903.  The  cost  of  the  microscopic  inspection  was 
$78,179.63,  being  an  average  of  16  cents  for  each  examination,  and  for 
each  pound  exported  0.41  cent. 

IMPORTS    FROM    MEXICO. 

There  were  imported  from  Mexico  52,780  cattle,  4,119  sheep,  1,794 
goats,  and  small  numbers  of  other  animals.  At  seacoast  ports  there 
were  imported  2,602  horses  and  169  ponies. 

RENOVATEI>BUTTER   INSPECTION. 

The  inspection  of  dairy  products  under  the  act  of  March  2, 1902,  was 
continued.  Repeated  inspections  were  made  of  82  renovated-butter 
factories,  located  in  17  States,  and  the  quantity  of  butter  made  by  these 
was  54,656,800  pounds.  This  was  an  increase  of  9  per  cent  over  the 
previous  year. 

BTTBEAU  OF  PLANT  INDU8TBT. 

The  work  of  the  Bureau  of  Plant  Industry  has  been  pushed  with 
vigor  during  the  year.     The  advances  made  and  the  suggestions  and 
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reGotnmendations  tdr  fUttire  Work  are  aet  forth  under  the  accompany- 
ing headings,  and  are  believed,  in  all  cases,  to  be  for  the  betterment 
ef  agricultural  conditions  in  the  United  States. 

COOPERATION   WITH  THE   EXPERIMENT   STATIONS. 

The  Bureau  is  cooperating  now  with  more  than  forty  State  experi- 
ment stations  along  many  varied  lines*  The  IttiproVemfent  of  forag^ 
crop  conditions,  the  extetisioti  of  the  wotk  on  eei'eald,  thia  testing  of 
new  seeds  and  plants  fronl  home  and  abroad,  demonstration  work  in 
the  treattDent  of  plant  diseases,  etc.,  are  some  of  the  more  important 
problems  upon  Which  the  stations  are  contributing  to  the  Bureau, 

THE  DISTRIBUTION  OF  SEEDS  AND  PLANTS. 

As  set  forth  in  my  last  report,  a  number  of  changes  have  been  made 
in  the  securing  and  distributing  of  seed  for  Congressional  puiposes. 
Instead  of  contracting  for  all  the  seed  and  having  it  put  up  by  one 
firm,  the  Department -has  purchased  the  seed  and  arranged  for  the 
putting  of  it  up  by  contmct.  This  is  a  great  improvement  over  the 
old  method,  as  it  practically  removes  all  opportunities  for  difficulties 
which  have  been  encountered  in  the  past  in  the  matter  of  substituting 
inferior  seeds  for  those  called  for,  giving  short  weights,  etc.  With 
the  enormous  amount  of  seed  that  has  to  be  purchased  in  the  Con- 
gressional distribution,  it  is  impossible  to  make  provision  in  advance 
for  everything  that  will  be  requu-ed.  If  seed  were  a  fixed  commodity 
it  would  not  be  difficult  to  make  specific  contracts  for  the  delivery  of 
particular  quantities  at  particular  times.  So  much,  however,  depends 
upon  weather  and  other  conditions  that  it  ciin  never  be  determined 
until  the  harvests  are  all  over  as  to  what  seed  can  and  what  can  not  be 
obtained.  For  this  reason  it  is  not  practickblcj  nor  is  it  desirable, 
that  the  Department  should  endeavor  to  secure  its  seed  by  the  ordi- 
nary contract  system.  Inferior  seed  can  so  easily  be  substituted  for 
good  that  the  Department  must  devote  special  attention  to  this  phase 
of  the  subject  in  order  that  nothing  but  tne  best  may  go  out. 

To  accomplish  this,  seed,  for  the  most  part,  must  be  purchased  in  the 
open  market  from  men  who  are  known  to  be  reliable  and  in  whom 
dependence  can  be  placed  for  furnishing  seed  according  to  contract.  To 
protect  the  Department  in  all  of  its  interests,  inspectors  are  kept  con- 
stantly in  the  field  during  the  growing  season  looking  after  the  crops 
that  are  being  grown  for  the  Department  and  in  other  ways  keeping 
track  of  the  seed  conditions  in  general,  so  as  to  be  intelligently  guided 
in  the  matter  of  purchases.  Furthermore,  the  Department,  by  judi- 
cious placing  of  orders  for  seed,  ca.n  encourage  home  industries.  This 
it  is  endeavoring  to  do  in  every  case  whore  it  is  practicable.  In  a 
number  of  instances,  where  certain  kinds  of  seed  are  grown  to  a  large 
extent  abroad,  the  Department  has  placed  its  ordei-$  with  American 
growers  in  order  to  encourage  the  work  in  this  country.  This  is  par 
ticularly  the  case  with  flower  seed,  of  which  a  number  of  kinds  are 
now  being  specially  grown  for  the  Department  on  the  Pacific  coast 
and  elsewnere. 

Carrying  out  the  plan  as  set  forth  in  my  last  report,  special  atten- 
tion has  been  given  to  particular  crops,  such  as  cotton,  forage  plants, 
^od  other  crops.     In  the  ina,tter  of  cottons  an  effort  has  been  inade  tq, 


20  BEl^RT   oV  THK   8E0BETABY   OF   AGBICUXiTtTBE. 

secure  for  ^iieral  distribution  varieties  which  have  come  to  the  atten- 
tion of  the  Department's  oflScers  as  valuable  sorts,  but  of  local  distri- 
bution only.  The  work  in  this  connection  tias  been  exceedingly 
valuable,  and  many  reports  have  been  received  as  to  the  greater 
usefulness  of  the  varieties  distiibuted  over  those  locally  ^rown.  The 
same  is  true  of  a  large  number  of  forage  crops.  A  particular  effort 
has  been  made  in  the  matter  of  distributing  home-grown  sugar-beet 
seed.  It  has  been  found  that  sugar-beet  seed  can  be  grown  success- 
fully in  this  country,  and  that  the  beets  from  such  se^  yield  a  high 
sugar  content.  Ten  thousand  pounds  of  such  seed  were  distributed 
last  year,  and  careful  work  was  inaugurated  to  determine  the  value  of 
the  product  from  these  seeds  as  compared  with  seed  grown  abroad. 

W  ith  regard  to  the  securing  and  distributing  of  miscellaneous  gar- 
den and  flower  seed,  the  fact  remains  that  this  work  does  not  accom- 
plish the  ends  for  whi(*h  the  law  was  originally  framed.  There  are 
collected,  put  up,  and  distributed  now,  on  Congressional  orders,  nearly 
40,000,000  packets  of  miscellaneous  vegetable  and  flower  seeds  each 
year.  These  seeds  are  the  best  that  can  be  obtained  in  the  market, 
but  from  the  fact  that  large  numbers  of  packets  are  wanted,  the 
seed  obtained  can  be  of  standard  sorts  only,  such  as  are  to  be  found 
everywhere  for  sale  in  the  open  market.  As  there  is  no  practical 
object  to  be  gained  in  distributing  this  kind  of  seed,  it  seems  very 
desirable  that  some  change  be  made.  To  this  end,  it  would  seem 
wise  to  limit  our  'work  entirely  to  the  securing  and  distributing  of 
seeds,  plants,  etc.,  of  new  and  rare  sorts.  There  is  still  much  to 
be  done  in  the  way  of  securing  seeds,  plants,  etc.,  of  this  kind  from 
abroad,  but  still  more  to  be  accomplished  in  careful  investigations  of 
our  own  possibilities  in  this  direction.  There  are  many  valuable 
plants  scattered  all  over  this  country  which  are  still  little  known  out- 
side of  their  respective  localities.  These  should  be  collected,  tested, 
and  distributed.  There  are  also  great  possibilities  of  improving  agri- 
cultural industries  by  distributing  specially  bred  seeds  and  plants. 

As  the  plant-breeding  work  of  the  Department  increases,  opportu- 
nities for  securing  seed  of  this  nature  will  accumulate.  To  do  this  work 
in  the  most  effective  manner,  arrangeraents  could  be  made  in  all  cases 
to  secure  the  advice  and  assistance  of  Senators  and  Representatives  who 
have  agricultural  constituents.  The  Department  has  a  well  organized 
force  of  scientists  who  are  thoroughly  familiar  with  the  general  con- 
ditions of  soil  and  climate  in  nearly  all  parts  of  the  country.  Special 
crops  could  be  selected  for  special  purposes,  and  with  the  advice  and 
cooperation  of  Members  of  Confess  such  crops  could  be  placed  where 
they  would  do  the  most  good.  This  is  a  line  of  work  that  would  result 
in  very  much  more  value  to  individual  districts  throughout  the  country 
than  the  distribution  of  a  large  quantity  of  conmion  varieties  of  garden 
seed,  which  have  no  particular  merits  so  far  as  newness  or  promise 
are  concerned.  I  shall  inaugurate  the  coming  year  work  along  the 
lines  here  mentioned,  and  hope  to  receive  the  cooperation  and  aid  of 
Congress  in  this  matter. 

NEW  SEEDS  AND  PLANTS  FROM  ABROAD. 

During  the  past  year  the  seeds  secured  by  our  agents  in  Asia  and 
Africa,  to  whose  explorations  reference  was  made  in  my  last  report, 
have  been  received  and  distributed.  Special  attention  was  paia  this 
year  to  the  reorganization  of  the  work  within  the  United  Sti^tes,     It 
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was  felt  that  the  time  had  come  for  more  tnorougb  work  within  this 
countr}^  since  there  were  many  introductions  that  had  not  been 
pushed  as  they  deserved  to  be.  The  clerical  force  was  therefore 
strengthened,  and  a  systematic  attempt  was  made  to  secure  reports 
from  per^ns  who  had  received  seeds  and  plants.  Many  of  these 
reports  are  now  on  file,  and  the  work  of  compiling  them  to  make 
them  useful  in  further  work  is  going  on. 

GRAINS. 

Special  attention  has  been  given  the  grains.  New  wheats  for  the 
Northwest,  new  oats,  new  millets,  and  otner  crops  have  been  pushed. 
The  work  on  durum  or  macaroni  wheats  has  been  highly  successful. 
Probably  10,000,000  bushels  of  this  class  of  wheat  were  narvested  in 
the  crop  of  1903.  The  value  of  macaroni  wheats  in  the  drier  portions 
of  the  Great  Plains  is  now  fully  established,  and  the  demand  for  them 
is  increasing  as  their  value  becomes  better  known.  The  quality  of  the 
wheats  is  always  better  in  the  drier  areas,  and  in  general  they  are  not 
adapted  to  the  ordinary  spring  and  winter  wheat  districts.  Where 
there  is  sufficient  rainfall  for  good  crops  of  spring  and  winter  wheats, 
macaroni  wheat  should  not  be  grown;  especially  as  it  is  likely  to  be 
inferior  in  quality  to  such  wheat  grown  in  the  drier  regions,  and  could 
not,  under  such  conditions,  bring  a  price  equal  to  that  of  the  ordinary 
grades  of  spring  and  winter  wheats  or  the  better  grades  of  macaroni 
wheat.  There  is  a  constant  foreign  market  sufficient  for  a  good  export 
titide,  as  soon  as  the  business  can  be  facilitated  by  opening  up  the 
proper  trade  channels,  but  the  home  demand  at  the  local  mills  is  most 
important  and  is  rapidly  increasing.  At  least  20  mills  are  now  hand- 
ling this  wheat,  and  there  may  be  others  not  yet  known  to  this  Depart- 
ment. At  an  average  capacity,  these  mills,  running  half  time  on  maca- 
roni wheat,  would  consume  between  3,000,000  and  4,000,000  bushels 
during  the  year.  A  large  part  of  the  product  is  in  the  form  of  semo 
lina,  which  is  now  being  used  by  eight  to  ten  of  the  most  important 
macaroni  factories  in  the  country,  all  of  which  had  formerly  used 
ordinary  bread  flour,  and  a  number  of  which  will  hereafter  use  only  the 
semolina  from  macaroni  wheat. 

Tests  have  been  made  during  the  year,  first  by  private  institutions 
and  some  of  the  experiment  stations,  and  then  by  the  Department,  to 
determine-  the  value  of  macaroni  wheat  flour  for  bread.  The  results 
appear  to  show  that  a  very  good  quality  of  bread  can  be  made  from 
such  flour.  After  a  number  of  preliminary  experiments .  by  the 
Department  a  test  was  finally  made  in  which  200  loaves,  made  from 
macaroni  wheat  flour,  were  compared  with  an  equal  number  made 
from  the  highest  grade  of  spring  wheat  patent.  Selected  experts 
among  the  millers,  bakers,  flour  inspectors,  grain  dealers,  and  teachers 
of  domestic  economy  throughout  the  country  stated  their  opinions  in 
writing  as  to  the  relative  merits  of  the  two  breads.  A  consensus  of 
these  opinions  showed  that  in  this  experiment,  at  least,  the  macaroni 
flour  made  a  fine  quality  of  bread. 

ALFALFA. 

The  Turkestan  alfalfa  seed  secured  by  our  agent  in  Asia  was  dis- 
tributed through  the  active  cooperation  of  Members  of  Congress. 
This  distribution  was  made  in  such  a  way  that  it  would  result  in  a 
supply  of  home-grown  seed  being  available  in  the  future,  so  that  we 
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may  avoid  the  expense  and  uncertainty  attending  the  impoiiation  of 
the  seed.  Reports  received  up  to  date  indicate  that  manj'  of  the 
plantings  made  have  been  successful,  and  there  is  reason  to  hope  that 
this  valuable  variety  has  l>een  permanentlv  introduced  into  the  iTnited 
States. 

Of  especial  importance  will  be  the  introduction  of  an  alfalfa  adapted 
to  the  alkali  parts  of  our  arid  Southwest.  Work  on  this  problem  has 
been  pushed  forward  during  the  year.  The  seed  secured  by  our 
explorer  in  Algeria,  as  well  as  some  sent  by  our  representative  from 
Turkestan,  has  been  planted  under  the  personal  supervision  of  the 
Department  experts.  There  is  reason  to  believe  that  this  introduction 
will  be  suc<;essful,  in  which  case  it  will  l)e  possible  to  reclaim  large 
areas  of  land  in  the  Southwest  that  are  now  too  alkaline  for  alfalfa. 

RICB. 

The  rice  work  done  during  the  past  year  demonstrated  the  very 
important  fact  that  by  the  use  of  proper  varieties  it  is  possible  to 
materially  extend  the  period  of  harvest.  This  has  all  along  been  one 
of  the  serious  difficulties  which  the  growers  have  had  to  encounter, 
but  by  the  use  of  varieties  which  the  Department  has  introduced  it 
will  be  practicable  to  sow  large  tracts  and  to  harvest  as  the  different 
varieties  ripen,  without  haste  and  without  loss. 

FLAX. 

The  cultivation  of  flax  is  one  of  the  oldest  agricultural  industries  in 
the  ITnited  States,  but  it  has  been  forced  to  move  steadily  westward  to 
new  lands,  as  it  became  unprotitable  in  the  older  States.  It  was 
thought  that  flax  exhausted  the  soil  and  could  thus  only  be  grown 
for  a  few  years  in  one  locality,  but  recent  research  has  shown  that  the 
real  cause  of  ''flax-sick"  land  is  a  disease,  the  germ  of  which,  living 
over  in  the  soil,  soon  makes  it  impossible  to  produce  flax  where  this 
disease  is  prevalent.  The  imi>ortance  of  the  industry  to  our  North- 
western States  may  be  judged  when  it  is  known  that  in  1901  the  State 
of  North  Dakota  alone  produced  $19,460,000  worth  of  flaxseed.  To 
this  must  be  added  the  growing  industry  of  using  the  fiber  of  the 
seed  flax  for  making  binder  twine  and  other  coarse  materials.  This 
industry  is  seriousl}"  threatened  by  the  same  disease  that  has  forced 
flax  culture  to  move  out  of  the  Eastern  States,  and  the  Department  has 
sent  an  expert  to  Europe  in  the  hope  that  in  some  of  the  provinces  of 
Russia  a  variety  resistant  to  this  disease  mi^ht  be  found.  In  any 
eyent,  it  will  be  possible  to  secure  better  varieties  than  we  now  have 
and  to  learn  how  the  farmers  of  Europe  have  managed  to  hold  this 
disease  in  check. 

NEW   LINES  OF  WORK    IN  SBEL>   AND   PLANT  INTBODUCTION. 

Among  several  new  introductions  designed  especially  to  meet  the 
needs  of  the  Southeast  have  been  improved  varieties  of  cassava,  which 
gives  promise  of  great  value  for  stock-feeding  purposes  and  starch 
making;  superior  varieties  of  mango  for  cultivation  in  the  extreme 
South,  and  Mexican  peaches  and  apricots  which,  it  is  thought,  will  be 
better  adapted  to  cultivation  in  the  South  than  the  varieties  we  now 
have.     A  number  of  plants  of  a  choice  variety  of  pineapple  were  also 
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received  from  South  Africa  through  the  generosity  of  Hon.  Barbour 
L#athrop. 

Work  has  also  been  begun  on  the  establishment  of  the  matting 
industry  in  the  United  States.  At  present  matting  to  the  value  of 
nearlj'  55,()(X),000  is  annually  imported.  A  loom  has  been  perfected 
for  weaving  the  material,  and  the  Department  has  nndertkken  the 
establishing  of  the  cultivation  of  the  raw  material. 

The  Department  annually  receives  many  hundreds  of  packages  of 
seeds  and  plants  from  abroad.  These  are  all  being  carefully  tested, 
and  as  fast  as  any  give  promise  of  value  they  will  be  propagated  for 
further  distribution. 

The  lines  of  work  here  enumerated  are  capable  of  great  extension, 
and  will  result,  as  experience  has  already  shown,  in  building  up  new 
industries  of  great  importance  to  the  country. 

DRY-LAND  AGRICULTURE. 

Nearl}'  one-third  of  the  area  of  the  United  States  has  insufficient 
rainfall  for  the  best  culture  of  the  ordinary  crop  plants.  Consider- 
able tracts  of  land  are  already  irrigated  and  much  more  will  be  arti- 
ficially watered  in  the  future;  but  there  must  eventually  remain 
enormous  areas — doubtless  nearly  a  fourth  of  the  entire  land  surface 
of  this  country  —which  are  doomed  to  remain  perpetually  in  their 
present  arid  or  semiarid  condition  for  the  want  of  an  adequate  sup 
ply  of  water  for  irrigation.  The  total  i*ainfall  over  the  lands  lying 
Detween  the  one  hundredth  and  one  hundred  and  twentieth  principal 
meridians  is  inadequate  to  irrigate  more  than  a  small  fraction  of  the 
arable  lands,  no  matter  how  caref ully^  conserved  and  used.  Dry  farm- 
ing is  then  a  necessity,  in  order  to  utilize  such  lands  where  irrigation 
can  never  be  practiced. 

The  Bureau  of  Plant  Industry  is  occupying  itself  with  the  future  of 
these  regions,  and  is  making  a  thorough  study  of  the  conditions  and 
of  the  best  ways  and  means  of  meeting  them. 

Jt  is  believed  that  not  only  can  the  grazing  capacity  of  such  lands  be 
increased  by  intelligent  management,  but  that  large  areas  of  such  dry, 
but  often  extremely  fertile,  lands  can  ultimately  be  utilized  for  "dry 
farming."  It  is  believed  that  as  the  irrigable  lands  become  more  and 
more  completely  occupied,  there  will  be  an  increasing  appreciation  of 
the  value  of,  and  a  greater  effort  to  utilize,  the  dry,  unirrigable  lands 
adjoining  settlemente  founded  in  the  irrigated  regions.  In  the  moan- 
time  the  scientists  of  this  Department  are  endeavoring  to  secure  plants 
that  will  grow  in  very  dry  soils,  and  at  the  same  time  yield  paying 
crops  that  can  be  absorbed  by  our  markets  or  profitably  utilized  on  the 
farm.  In  order  to  carry  out  such  introduction  of  new  crops  it  is  neces- 
sary to  studv  most  carefully  the  life  historv  of  each  pailicular  plant, 
in  order  to  (fetermine  with  some  degree  of  accuracy  its  needs  as  to 
climate  and  soil,  also  its  cultural  requirements  and  the  best  methods  of 
marketing  or  otherwise  utilizing  its  products.  It  is  only  by  carrying 
out  in  advance  a  life-history  investigation  in  the  most  scientific  way 
that  it  wiir  be  possible  to  introduce  such  new  crops  into  profitable  cul- 
ture on  a  commercial  scale  without  running  the  risk  of  most  costly 
and  discouraging  failures. 

To  extend  this  important  work  a  small  increase  in  the  appropria- 
tions has  been  included  in  the  estimates  of  this  Bureau. 
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NITROGEN-FIXING  BACTERIA. 

The  fact  that  leguminous  crops,  like  peas  and  clover,  can  obtaiD 
nitrogen  directly  from  the  atmosphere  when  certain  bacteria  are 
present  on  the  roots  has  been  known  for  a  long  time,  and  many 
attempts  have  been  made  to  cultivate  and  use  these  bacteria  in  agri- 
cultural practice.  Attention  h&ij  been  called  in  past  reports  to  the 
progress  the  Department  has  made  in  investigating  this  problem.  At 
the  time  of  the  last  report  the  reason  for  the  failure  of  former  work 
from  a  practical  standpoint,  both  in  America  and  in  Europe,  had  been 
determined,  and  a  new,  simple,  cheap,  and  thoroughly  satisfactory 
method  of  cultivating,  distributing,  and  using  these  nitrogen-gathering 
organisms  for  all  important  crops  had  been  perfected.  During  the 
past  season  the  value  of  these  oacteria  has  been  demonstrated  in 
extensive  field  tests.  Good  stands  of  clover  and  alfalfa,  vetch,  cow- 
peas,  etc.,  have  been  secured  in  soils  where,  without  the  bacteria, 
these  crops  were  a  failure.  The  field  work  also  demonstrated  that 
soil  and  seed  inoculation  are  equally  valuable,  so  that  either  method 
may  be  used  according  to  convenience.  As  a  result  of  these  experi- 
ments the  Department  is  now  prepared  to  furnish,  in  reasonable  quan- 
tity, organisms  for  all  the  principal  leguminous  crops.  Patents  nave 
been  applied  for,  covering  all  tne  processes  used,  m  order  to  make 
them  secure  for  general  public  use.  In  order  to  enlarge  the  scope  of 
this  work  and  to  carry  on  the  necessary  field  demonstrations,  an 
increase  in  the  funds  of  the  plant  physiological  and  pathological 
investigations  has  been  included  in  the  estimates. 

WATER  CONTAMINATION   BY  ALG^. 

It  is  well  known  that  algse  of  various  kinds  play  an  important  part 
in  the  contamination  of  water  supplies.  The  bad  odoi*s  and  tastes 
which  some  varieties  of  these  plants  give  to  water  make  it  unpalatable 
to  stock  as  well  as  to  man.  Some  of  the  alges  also  smother  out  ac^uatic 
crops,  like  cress,  and  furnish  breeding  places  and  food  for  mosquitoes. 
The  physiologists  of  the  Bureau  of  Plant  Industry  have  now  developed 
a  cheap  and  effective  method  of  exterminating  algfe,  which  promises  to 
be  of  universal  application,  in  reservoirs,  lakes,  ponds,  etc.,  where 
algal  pollution  exists.  Extensive  tests  are  now  being  carried  out  in 
cooperation  with  various  board  of  health  and  water  engineers,  and  the 
results  so  far  have  been  extremely  satisfactory.  When  the  tests  have 
been  completed  a  full  report  will  be  issued  and  the  method  fully 
disclosed. 

NEW  LONG-STAPLE  UPLAND  COTTON. 

Attention  was  called  in  the  last  report  to  the  fact  that  the  plant- 
breeding  experts  had  secured  some  hybrid  long-staple  Upland  cottons 
which  promised  to  he  of  great  value.  These  are  of  the  ideal  type 
desired,  having  large  bolls,  very  productive,  with  long,  fine  fiber,  alK>ut 
li  and  If  inches,  borne  on  smootn  black  seeds.  Preliminary  field  tests 
of  the  varieties  have  now  been  completed,  and  several  of  the  best 
appear  to  be  already  fixed  in  type  and  come  true  by  seed.  Extensive 
field  tests  are  under  way,  and  if  the  results  of  the  present  season's 
work  are  satisfactoiy  seed  will  be  grown  for  distribution.  Much 
attention  has  also  been  given  to  the  improvement  of  the  ordinary 
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Upland  types  of  cotton  by  straight  selection.  Many  growers  have 
become  interested  in  this  work,  and  appreciate  the  value  and  impor- 
tance of  careful  selection  of  seed. 

EGYPTIAN   COTTON. 

Another  important  line  of  work  which  is  receiving  considerable 
attention  at  the  hands  of  the  Physiologist  and  Pathologist  is  the  intro- 
duction and  establishment  of  the  best  varieties  of  Egyptian  cotton. 
We  now  import  annually  about  $7,600,000  worth  of  these  cottons,  and 
the  demand  is  rapidly  mcreasing.  When  first  introduced,  most  of 
these  varieties  gave  comparatively  light  yields,  and  in  some  cases  the 
fiber  apparently  lost  some  of  its  essential  characteristics.  These  diffi- 
culties, however,  are  gradually  being  overcome  as  the  result  of  care- 
ful selection  and  breeding.  Samples  of  fiber  grown  last  year  in 
experiment  patches  have  been  submitted  to  experts  in  this  country 
and  Europe,  and  several  of  them  have  been  pronounced  equal  to  the 
best  Egyptian.  Manufacturing  tests  are  now  in  progress.  The  indi- 
cations at  the  present  stage  of  experiments  favor  the  belief  that  we 
shall  soon  have  varieties  adapted  to  cultivation  in  this  country.  The 
tests  are  in  progress  in  Georgia,  South  Carolina,  Mississippi,  Texas, 
New  Mexico,  Arizona,  and  southern  California. 

DISEASE-RESISTANT  COTTONS. 

Great  interest  has  been  manifested  by  planters  and  handlers  of  cot- 
ton in  our  work  of  securing  disease- resistant  strains  or  varieties.  The 
wilt-resistant  Sea-island  varieties  distributed  by  the  Department  last 
year  and  this  year  have  proved  highly  satisfactory.  Wilt-resistant 
ITpland  strains  have  now  been  developed  and  are  being  grown  on  a 
large  scale  this  season  for  the  production  of  seed.  Growers  in  all  parts 
of  tne  cotton  belt  where  wilt  occurs  have  adopted  the  method  of  resist- 
ant-seed selection  recommended  by  the  Department.  In  infected  land 
the  ordinary  sorts  are  a  complete  failure,  while  the  resistant  varieties 
produce  a  good  crop.  Considerable  progress  has  also  been  made  in 
selecting  varieties  resistant  to  Texas  root  rot,  the  boll-weevil,  and 
other  serious  pests. 

DISEASES  OF  SUGAR  BEETS. 

The  work  on  sugar-beet  diseases  was  continued  during  the  year. 
The  spraving  experiments  with  Bordeaux  mixture  for  the  control  of 
leaf  blight  were  entirely  satisfactory  in  holding  the  diseases  in  check, 
and  resulted  in -an  increase  of  approximately  50  per  cent  in  the  ton- 
nage. Further  investigations  were  also  made  of  the  disease  known  as 
curly  top,  which  was  prevalent  last  year  and  has  been  even  more  seri- 
ous the  present  season.  So  far  we  have  been  unable  to  determine  the 
cause  of  this  malady,  but  there  is  hope  of  securing  strains  resistant 
to  the  disease.  A  small  increase  in  tne  appropriations  for  this  work 
has  been  put  in  my  estimates. 

DISEASES  OF  ORCHARD  FRUITS. 

The  work  on  diseases  of  orchard  fruits  for  the  past  year  has  been 
largely  in  the  nature  of  demonstrative  experiments,  the  idea  being  to 
show  the  practical  growers  how  to  put  into  operation  the  various 
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methods  of  fighting  disease.  Especial  attention  has  been  ffiven  to 
little  peach  in  Michigan  and  New  York.  In  the  former  State,  in 
cooperation  with  the  State  authorities,  the  disease  has  been  stamped 
out  of  a  large  area.  The  principal  work  in  pear  blight  has  been  car- 
ried on  in  Georgia.  In  the  north  Georgia  experiments  the  treatment 
was  entirely  successful,  the  disease  being  eradicated  from  the  experi- 
mental orchards.  In  the  south  Georgia  experiments,  while  the  dis- 
ease was  not  completely  eradicated,  the  treatment  greatly  improved 
the  condition  of  the  orchards  as  compared  with  the  surrounding 
untreated  orchards.  From  the  large  held  experiments  in  the  past 
two  years  the  Department  now  feels  certain  that  bacterial  blight  of 
pears  and  apples  can  be  controlled  if  the  treatment  recommended  by 
the  Department  is  carried  out  thoroughly.  Similar  demonstrative 
work  will  be  done  in  some  other  pear  or  apple  section  the  coming 
season. 

DISEASES  OF  TRUCK  CROPS. 

The  intensive  culture  of  vegetables  for  home  and  foreign  markets 
has  developed  to  great  proportions  in  the  United  States.  Wherever 
crops  are  grown  on  an  extensive  scale  the  appearance  of  a  disease 
becomes  a  serious  matter,  and  often  the  cause  of  great  loss.  In  nearly 
every  important  truck  section  serious  diseases  have  appeared,  and 
wherever  they  have  been  called  to  the  attention  of  the  Department  an 
effort  ha.s  been  made  to  determine  the  cause,  and  if  possible  to  suggest 
a  remedy.  The  loss  to  the  cucumber  growers  in  tne  South  Atlantic 
trucking  regions  and  in  the  Mississippi  Valley  was  heary  this  year, 
owing  to  the  prevalence  of  bacterial  wilt  and  downy  mildew.  Infor- 
mation was  furnished  to  the  growers  relative  to  the  means  of  controll- 
ing these  two  diseases.  Considerable  work  was  also  done  with 
watermelon,  tomato,  and  cabbage  wilt.  The  only  way  to  control  these 
wilt  diseases  is  by  the  use  of  resistant  varieties.  In  the  case  of  the 
watermelon,  the  citron  and  some  foreign  melons  have  proved  to  be 
wilt-resistant,  and  hybrids  between  them  and  the  native  varieties  were 
also  resistant  and  immensely  productive.  An  endeavor  is  being 
made  to  fix  a  tj'^pe  of  these  hyorids.  We  have  also  succeeded  in 
obtaining  resistant  selections  from  American  varieties.  With  tomato 
and  cabbage  a  similar  line  of  work  has  been  started,  with  promise  of 
success.  Further  tests  of  the  variety  of  cowpeas  known  as  "Little 
Iron,"  resistant  to  wilt  and  root  knot,  have  been  made  during  the  year, 
and  even  in  the  worst  infected  soils  this  variety  has  proved  perfectly 
resistant.  Ithas))een  crossed  with  heavier  yielding  varieties,  with  the 
hope  of  obtaining  improved  strains. 

CALIFORNIA   VINE   DISEASE. 

Attention  has  been  called  from  time  to  time  to  the  progress  that  has 
been  made  in  efforts  to  find  a  method  of  controlling  the  California  vine 
disease,  a  malady  the  cause  of  which  still  remains  unknown.  Experi- 
ments with  grafting  stocks  have  been  in  progress  in  the  center  of  the 
badly  infected  district  for  over  eight  ye^rs.  These  experiments  have 
included  the  grafting  of  some  400  acres  of  vines,  the  enterprise  being 
conducted  in  cooperation  with  leading  viticulturists  in  California.  The 
Lenoir  vine  is  resistant  to  the  disease,  and  its  use  either  as  a  top  graft 
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3r  as  a  root  upon  which  to  ^raf t  other  varieties  has  been  found  effectual 
in  resisting  the  disease. 

New  varieties  of  grape,  which  have  received  Lenoir  blood  through 
hybridizing,  have  shown  great  resistance  to  the  same  disease. 

So  far  as  this  experiment  has  gone,  therefore,  it  seems  probable  that 
a  satisfactory  means  of  permanently  overcoming  the  disease  has  been 
found. 

TIMBER  PRESERVATION  AND   SEASONING. 

The  work  of  timber  preservation  and  seasoning  has  been  conducted 
bv  the  cooperation  of  the  Bureau  of  Plant  Industry  and  the  Bureau  of 
Forestry.  The  saving  caused  by  improved  methods  of  cutting  timber 
to  insure  longer  life  has  already  been  very  great.  In  one  instance  about 
$50,000  was  saved  in  six  months.  Extensive  tests  were  carried  on  in 
cooperation  with  milway,  telegraph,  telephone,  and  mining  companies, 
to  detemiine  the  amount  of  water  evaporated  from  tim&r.  Drying 
out  timber  according  to  methods  suggested  by  the  Department  has  led 
to  a  great  saving  in  freight  and  increased  length  of  lite  of  the  timber, 
besioes  resulting  in  a  saving  of  labor  in  handling  it.  Various  pre- 
servative processes  have  been  tested  during  the  year,  and  consider- 
able advance  has  been  made  in  this  art  as  the  result  of  the  Department's 
investigations.  Our  aim  is  to  secure  a  process  which  will  be  so  cheap 
and  efltective  as  to  make  it  within  the  reach  of  even  the  small  user 
of  timber. 

WORK  WITH   MUSHROOMS. 

An  industry  of  considerable  importance  has  sprung  up  in  this  coun- 
try in  the  growing  of  mushrooms  for  market;  but  so  far  it  has  not 
reached  great  proportions,  owing  to  the  fact  that  most  of  the  spawn 
has  to  be  imported.  We  also  import  in  the  shape  of  canned  mush- 
rooms about  2,300,000  pounds  annually,  principally  from  France. 
There  is  no  reason  why  this  important  food  plant  snould  not  be  grown 
here  to  a  sufficient  extent  to  cover  all  our  needs.  One  of  the  greatest 
difficulties  of  mushroom  growers,  both  in  this  country  and  in  Europe, 
has  been  the  uncertainty  of  growing  a  productive  spawn  of  high 
vitality,  and  so  far  practically  only  one  variety  of  mushroom  has  been 
cultivated  commercially.  The  Department  has  now  discovered  a  simple 
and  practical  method  by  which  we  have  produced  a  high  grade  of 
spawn,  not  only  of  the  cultivated  mushrooms,  but  of  many  of  the  wild 
sorts  which  it  is  desirable  to  cultivate.  The  perfection  of  a  simple 
and  effective  method  of  propagation,  as  above  stated,  applicable  to  all 
varieties  of  mushrooms,  is  probably  the  most  important  step  in  mush- 
room culture  that  has  ever  oeen  made. 

DRUG  AND  MEDICINAL  PLANTS. 

The  extensive  importations  of  crude  drugs,  amounting  to  more  than 
f3,000,000  annually,  have  led  to  many  attempts  to  cultivate  drug  plants 
in  this  country.  In  most  instances  this  work,  entered  into  by  persons 
who  were  without  adequate  infoimation  in  regard  to  the  conditions 
required,  has  resulted  in  discouragement  and  loss.  Experiments 
undertaken  by  the  Botanist  to  determine  the  actual  cost  of  producing, 
curing,  and   preparing  for  market  certain   kinds  of  crude  drugs, 
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especially  leaves  of  plants  like  stramonium,  indicate  that  they  can  not 
be  produced  profitably  unless  they  may  be  grown  where  land  and 
labor  are  cheap,  and  where  the  growing  season  is  long.  An  experi- 
ment in  curing  the  leaves  with  artificial  heat  gave  very  promising 
results,  and  if  this  method  proves  to  be  entirely  satisfactory  a  great 
saving  in  time  and  labor  will  be  accomplished  in  this  part  of  tne  work, 
with  the  assurance  of  greater  uniformity  in  the  product. 

The  cultivation  of  golden  seal,  seneca  snakeroot,  and  other  similar 
native  drug  plants  that  are  becoming  exterminated  in  the  wild  state, 
has  been  begun  on  a  small  scale,  to  secure  definite  knowledge  in  regard 
to  their  life  habits  and  to  determine  the  conditions  under  which  they 
may  be  cultivated.  Owing  to  the  increasing  demand  for  them  ancL 
their  rapid  disappearance  from  the  forests,  their  successful  domesti- 
cation is  extremely  desirable. 

POISONOUS  PLANTS. 

The  impoi*tant  results  from  the  poisonous-plant  investigations  con- 
ducted by  the  Botanist  in  previous  years  have  been  followed  by  an 
increased  demand  for  further  work  along  this  line.  The  annual  loss 
of  sheep  from  eating  poisonous  plants  on  the  ranges  of  the  Northwest 
has  been  estimated  £)  exceed  $4:00,000.  There  are  also  very  consider- 
able losses  among  cattle  and  horses  on  the  West-em  ranges,  due  to  death 
camas,  loco  weea,  and  other  poisonous  plants.  Besides  a  large  amount 
of  miscellaneous  work  in  this  direction,  with  the  accumulation  of 
important  information  in  regard  to  various  kinds  of  poisonous  plants, 
special  investigations  have  been  made  with  two  important  groups — 
death  camas  and  the  lupines. 

The  excellent  lupine  forage,  which  has  been  avoided  by  many  stock- 
men because  they  lacked  knowledge  of  the  character  of  its  poisonous 
properties,  may  be  utilized,  providing  certain  precAutions  are  regarded. 
Sheep  mist  not  be  allowed  to  eat  freely  of  lupines  when  coming  hun- 
gry and  thirsty  from  a  dry,  barren  range.  Some  other  food,  prefer- 
ably of  a  succulent  character,  and  a  plentiful  supply  of  water  should 
be  given  to  animals  grazing  on  lupines. 

FIBER  PLANTS. 

The  importation  of  vegetii})le  fibers  amounts  to  more  than  $30,000,000 
annually,  and  the  quantity  is  continually  increasing;  yet  it  is  scarcely 
suflacient  to  meet  the  demands  of  our  increasing  cordage  and  textile 
industries.  There  are  areas  in  this  country  where  soil  and  climatic 
conditions  are  as  well  suited  to  the  growth  of  flax  and  hemp  as  any- 
where in  the  world;  yet  nearly  all  of  the  flax  fiber  and  more  than  half 
of  the  hemp  fiber  used  in  our  manufactures  is  imported.  To  compete 
successfully  with  the  foreign  product,  our  farmers  mustproduce  a  nber 
of  eaual  or  superior  quality  at  a  relatively  low  cost.  The  first  requi- 
site for  superior  quality  of  fiber  is  an  improved  variety  of  the  flax  or 
hemp  plant.  With  this  object  in  view,  seeds  of  improved  foreign 
varieties  are  being  imported,  and  selections  of  seed  are  being  maHe 
from  American-grown  plants.  Reduction  in  the  cost  of  producing 
the  fiber  must  be  brought  about  mainly  by  the  introdiiction  of 
improved  methods  of  handling  the  crops  and  the  substitution  of 
machinery  for  the  large  amount  of  skilled  hand  labor  which  has  here- 
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tofore  been  regarded  as  necessary  in  the  preparation  of  the  fiber* 
Carefully  conducted  experiments  are  needed  to  demonstrate  the  prac- 
ticability of  new  methods  that  will  reduce  the  cost  of  production. 

IMPROVBMBNT  IN   MANILA   FIBER. 

Manila  fiber  is  the  strongest  and  most  important  material  used  in 
the  manufacture  of  the  better  grades  of  cordage.  With  a  greatly 
increased  demand  daring  the  past  five  years,  and  consequent  hign 
prices,  a  tendency  arose  among  Philippine  producers  of  manila  fiter 
to  sacrifice  quality  for  quantity.  Impot'tations  showed  carelessness  in 
preparing  and  in  grading  the  fiber,  a  condition  that  threatened  serious 
mjury  to  the  market  for  this,  the  most  important  product  of  the 
Philippine  Islands.  After  careful  examination  of  the  fiber  in  the  bales 
as  imported,  a  report  was  forwarded  to  the  Philippine  government,  by 
whom  immediate  action  was  taken  and  a  thorougn  investigation  ma^ 
of  the  production  of  manila  fiber  in  the  field  and  its  preparation  for 
export.  A  law  has  been  drafted  by  the  Philippine  government  regu- 
latmg  the  methods  of  cleaning  the  fiber,  and  also  to  provide  for  inspec- 
tion of  fiber  to  be  exported.  The  higher  standard  of  quality  and  the 
unifoimity  of  gmde  assured  under  this  law  will  not  only  result  in 

freat  satisfaction  to  the  manufacturers  and  users  of  manila  cordage^ 
ut  it  will  tend  to  still  further  increase  the  market  for  this  most  useful 
fiber. 

GRAIN-GRADING    METHODS. 

The  inspection  and  grading  of  grain,  which  is  a  prominent  feature 
of  out  OTain  business,  has  been  we  cause  of  some  apparently  well- 
foundeddissatisfaction  in  both  our  domestic  and  foreign  trade.  The 
chief  cause  of  this  has  been  that  grain  inspectors  have  had,  as  a  rule, 
no  adeauate.  means  of  educating  their  judgment,  upon  which  they 
must  rely  for  the  greater  part  of  their  work,  and  the  inspection  depart- 
ments have  had  no  very  satisfactory  apparatus  for  settling  disputed  or 
appealed  cases.  During  the  past  year  the  Department  has  developed 
an  apparatus  for  determining  the  moisture  content  of  grain,  particu- 
larly com.  This  apparatus,  essentially  an  air  bath  and  a  delicate 
balance,  enables  any  inspector  or  warehouseman  to  determine  the  con- 
dition and  probable  keeping  quality  of  corn;  since  excessive  moisture 
is  the  principal  cause  of  deterioration  in  this  cereal. 

Metnods  of  accurately  measuring  essential  qualities  and  defects  of 
any  sample  of  grain  are  a  necessary  preliminary  to  a  satisfactory  sys- 
tem of  grain  grading.  The  Department  is,  therefore,  endeavoring  to 
learn  what  these  essentials  are  for  each  class  of  grain  and  how  they 
.can  best  be  measured,  so  that  grain  inspectors  may  have  available  the 
means  to  do  their  work  with  the  highest  possible  degree  of  eflSciency. 

The  general  adoption  of  such  memods  is  likely  to  be  of  great  benefit 
to  the  grain  trade,  as  it  will  naturally  result  in  greater  definiteness  of 
rules  for  grades  and  more  uniform  work  by  inspection  departments. 

FOREIGN  COMPARED   WITH  DOMESTIC  CLOVER  SEED. 

For  the  past  two  years  cooperative  work  has  been  carried  on  between 
the  Bureau  of  Plant  Industrv  and  several  of  the  agricultural  experi- 
ment 9t¥^tiQQs  to  d^termin^  %w  relative  value  of  foreign  and  domestio 
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red  clover.  The.seed  raised  in  this  country  has  given  a  larger  yieU 
of  hay,  though  one  sample  from  Russia  gives  promise  of  a  good  yield 
in  the  northern  tier  of  States.  Experiments  will  be  undertaken  to 
determine  the  relative  feeding  values. 

TYPE  LOCAUTIKS  AND  CHANGE   OF  SEED. 

The  work  done  on  foreign  and  domestic  clovers  shows  that  there  is 
a  marked  effect  on  general  thriftiness,  yield^  and  earliness  when  seed 
from  one  locality  is  sown  in  another  where  it  is  subjected  to  different 
conditions  of  climate  aqd  soil.  Under  the  present  methods  of  handling 
in  this  country,  the  seed  is  all  brought  together  at  the  large  rtiarket 
centers,  where  it  is  bulked  and  graded  acx^ording  to  appearance,  with- 
out regard  to  place  of  growth.  This  seed  is  ttien  distributefl  to  the 
small  dealers  throughout  the  clover-growing  area.  While  the  indis* 
criminate  mixture  and  change  of  seed  resulting  from  this  method  of 
handling  mav  prove  beneficial  in  some  cases,  it  is  often  undoubtedly  a 
distinct  disaavantage. 

The  seed  of  all  of  our  grass  and  forage  plants,  as  well  as  much  of  our 
vegetable  and  grain  seed,  is  produced  under  similar  conditions,  thus 
preventing  any  knowledge  oi  origin  or  special  adaptability. 

A  thorough  study  should  be  made  of  our  principal  crops  to  deter- 
mine the  type  or  best  locality  for  seed  production,  as  well  as  the 
advantage  or  disadvantage  of  changing  seed  from  one  locality  to 
another,  and  the  limits  within  which  this  should  be  done. 

A  study  should  also  be  made  of  both  the  foreign  and  domestic  s^ed 
production  of  the  crops,  of  which  we  now  import  large  quantities, 
so  that  the  domestic  production  may  be  aided  and  encouraged  as  far 
as  possible. . 

• 

DEMONSTRATION   WORK  WITH   FORAGE  CROPS. 

The  office  of  Grass  and  Forage  Plant  Investi^tions  has  put  in  the 
field  a  number  of  agents,  whose  duty  it  is  to  visit  farmers  in  sections 
where  forage  plants  are  needed  and  arrange  with  them  to  grow  a 
small  area  of  some  crop  which  is  known  to  be  valuable  in  that  section. 
In  this  way  much  interest  hafi  been  created  in  crops  which  were  new 
or  comparatively  so,  particularly  in  the  cotton-growing  States.  As 
a  result  of  this  work,  there  is  now  a  decided  movement  toward  a 
diversified  system  of  farming. 

In  addition  to  the  above,  a  number  of  small  demonstration  farms  have 
been  established,  on  which  various  grasses  and  forage  plants  are  grown, 
under  the  direct  supervision  of  officers  of  the  Department.  These 
farms  are  visited  by  large  numbers  of  farmers  who  by  this  means, 
acquire  an  interest  in  the  crops  and  some  knowledge  concerning  their 
cultivation  and  utilization.  In  other  words,  new  and  valuable  crops 
are  being  rapidly  introduced  into  many  sections  of  the  country  wher^r 
greater  diversification  of  crops  is  needed. 


WILD   HAY. 


In  1899,  15,457,000  acres  of  wild  grasses  were  cut  for  hay  in  this 
countiy.  During  the  present  season  the  grasses  thus  utilized  have 
been  studied  with  a  view  to  ascertaining  their  relative  agricultural 
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value.  Much  important  information  has  been  gained,  and  some  of 
these  grasses  have  been  found  which  possess  characteristics  that  will 
enable  us  to  bring  them  into  cultivation,  particularly  in  the  arid  and 
semiarid  regions  of  the  West.  We  are  now  gathering  considerable 
seed  of  four  or  five  of  the  most  important,  with  a  view  to  introducing 
them  on  cultiv  ^ted  land. 

LEGUMINOUS  CROPS. 

I 

One  of  the  most  important  movements  which  has  occurred  in 
American  agriculture  is  now  in  progress.  It  is  the  general  intro- 
duction of  alfalfa  as  a  hay  and  pasture  crop.  During  the  present 
season  good  crops  of  alfalfa  have  been  grown  by  our  experimenters 
in  almost  every  State  in  the  Union. 

Other  leguminous  crops  arfe  receiving  a  large  share  of  attention. 
The  Department  has  secured  some  seventy-five  varieties  of  soy  beans, 
and  has  growi\  them  for  two  seasons  with  a  view  to  finding  varieties 
adapted  to  diflPerent  climatic  conditions.  Within  another  year  we 
shall  be  ready  to  begin  the  introduction  of  a  number  of  the  best 
varieties.  Varieties  nave  been  found  adapted  to  practically  all  parts 
of  the  country. 

The  cowpea  continues  to  receive  a  large  share  of  attention  in  our 
demonstration  work.  We  are  attempting  to  add  laiigely  to  the  acreage 
of  this  important  crop  in  the  cotton  States.  Varieties  have  been 
secured  adapted  to  the  Northern  States  as  well. 

A  number  of  new  legumes  have  been  secured  and  are  being  propa- 
gated with  a  view  to  obtaining  seed  for  introduction  work  in  the  near 
future. 

RANGE  INVESTIGATIONS. 

Fifty-eight  square  miles  of  typical  range  land  near  Tucson,  Ariz., 
have  been  put  under  fence  during  the  year.  Careful  studies  are  being 
carried  forward  on  this  area,  witn  a  view  to  determining  the  result  of 

frotecting  the  now  exhausted  range  from  the  depredations  of  stock, 
n  the  State  of  W^'ishington  we  have  demonstrated  that  the  mountain 
ranges  may  be  restockea  with  grasses  by  using  seed.  Our  investiga- 
tions have  also  shown  that  the  ranges  in  that  section  may  be  so  handled 
as  to  largely  increase  their  productive  capacity;  but  in  order  to  do  this 
it  is  believed  to  be  demonstrated  that  it  is  necessary  for  those  who 
graze  stock  upon  the  ranges  to  control  a  definite  area  of  range  land. 

SOIL   AND   SAND   BINDERS. 

A  representative  of  the  office  of  Grass  and  Forage  Plant  Investiga- 
tions during  the  past  season  studied  the  extensive  work  on  soil  and 
sand  binding  that  nas  been  done  in  Europe.  After  two  hundred  yeare 
of  experience  in  Europe  it  has  been  shown  that  drifting  sand  can  be 
controlled.  Work  has  been  undertaken  with  this  end  in  view  at  The 
•Dalles,  Oreg. ;  Astoria,  Oreg. ;  on  the  eastern  shore  of  Lake  Michigan, 
and  at  several  points  on  the  Atlantic  coast.  In  many  places  these 
drifting  sands  have  covered  up  extensive  areas  of  valuable  farm^  land. 
In  other  cases  they  have  encroached  upon  cities,  and  have  even  buried 
portions  of  them.  In  still  others  they  have  interfered  seriously  with 
railroad  traffic. 
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CASSAVA. 

Studies  by  agents  of  the  Department  have  shown  that  the  cassava 
crop  is  of  great  importance  in  the  region  adjacent  to  the  Gulf  as  a 
feed  for  cattle  and  hogs.  This  crop  has  been  grown  in  a  desultory 
way  in  Florida  for  nearly  half  a  century.  The  value  of  the  crop  has 
been  known,  but  there  have  been  two  principal  difficulties  in  the  way 
of  its  cultivation.  The  first  is  that  it  is  propajjated  from  sections  of 
the  stalk,  and  these  are  very  difficult  to  keep  during  the  winter  season. 
Growers  have  now  been  found  who  have  apparently  solved  this  diffi- 
cult}- ,  and  a  number  of  the  best  methods  or  keeping  the  seed  stems 
will  be  tested  on  a  large  scale  by  the  Department  this  winter. 

The  other  difficulty  relates  to  securing  a  stand.  It  has  been  demon- 
strated that  it  is  practicable  to  sprout  the  cuttings  in  hotbeds  and 
transplant  them  into  the  field  afterwards,  and  in  this  manner  to  secure 
almost  a  perfect  stand,  thus  doubling  the  average  yield.  Arrangements 
have  been  made  to  give  this  method  a  thorough  trial  next  season. 
The  importance  of  this  work  will  be  better  understood  when  it  is  known 
that  an  acre  of  cassava  yields  as  much  food  value  as  8  to  10  acres  of 
corn  in  the  section  where  cassava  is  grown. 

POMOLOGICAL  INVESTIGATIONS. 

In  no  other  country  in  the  world  has  fruit  culture  attained  such  large 

I)roportion8  as  in  the  United  States.  Favored  with  a  broad  i*an^e  of 
atitude,  affording  great  variety  of  soil  and  climatic  conditions,  there 
are  but  few  f ruite  of  the  temperate  zone  that  are  not  now  produced 
on  a  commercial  scale  within  our  borders.  The  track  of  the  pioneer 
has  everywhere  been  marked  by  the  planting  of  orchards  and  vineyards. 
In  certain  regions  the  production  of  fruits  and  their  products  has 
become  the  chief  feature  of  agricultural  life,  and  the  welfare  of  the 
people  therein  is  largely  dependent  upon  the  successful  production, 
harvest,  and  sale  of  such  fruits  as  the  peach,  apple,  grape,  orange,  and 
several  others.  In  all  such  regions  the  question  of  adaptability  of 
types  and  varieties  to  soil  and  climatic  conditions,  and  their  suitability 
for  the  purposes  for  which  the}^  are  to  be  used,  becomes  a  most  impor- 
tant one  from  the  economic  standpoint.  Unlike  the  grower  of  grain 
or  vegetables,  the  orchardist  or  vineyardist  must  invest  years  of  time 
and  labor,  in  addition  to  the  original  outlay  for  land  and  stock  for 
planting,  before  his  plantation  attains  sufficient  age  to  begin  to  yield 
a  return.  It  is  therefore  of  the  utmost  importance  that  there  should 
be  accessible  to  him  information  regarding  the  distinct  characteristics 
of  fruit  varieties,  their  particular  requirements  as  to  soils  and  climate, 
their  times  of  ripening,  and  suitability  for  particular  uses,  such  as 
shipment  to  distant  markets,  use  in  canning,  drying,  preserving,  ete. 
One  of  the  important  duties  of  the  Pomologist  and  the  force  enga^fed 
under  him,  is  to  accumulate  and  interpret  the  results  of  individual 
experience  along  these  lines  throughout  the  country,  so  that  it  may  be 
furnished  to  the  interested  public  in  convenient  form  for  their  guidancei. 
in  fruit  culture. 

FRUIT  MARKETING   AND  8T0RAOB. 

Some  of  the  most  pressing  and  important  questions  relating  to  the 
fruit  industry  are  those  that  grow  out  of  tne  present  tendency  in 
horticulture  to  produce  each  fruit  in  that  eeQtiofl  wb^TC  it  qm  b^ 


REPORT  OF  THE  SEOBETARY  OF  AGRICULTURE.       33 

grown  best  or  to  mature  at  a  certain  desired  time,  even  though  that 
locality  be  thousands  of  miles  from  the  market  where  the  product  will 
be  consumed.  These  problems  may  be  characterized  as  those  relating 
to  marketing  and  storage.  Their  solution  lies  at  the  foundation  of 
development  of  important  export  trade  in  fruits,  and  is  hardly  of  less 
moment  in  connection  with  that  portion  of  the  crop  which  is  used  at 
home. 

Some  of  the  questions  involved  are  with  regard  to  the  best  methods 
of  harvesting,  grading,  packing,  and  transporting  each  fruity  with  ref- 
erence to  accomplishing  its  safe  and  economical  delivery  at  its  desired 
destination;  also  with  regard  to  the  suitability  of  the  variety,  packing 
and  package,  to  the  needs  of  the  consumers,  who  are  to  be  tne  pur 
chasbrs  if  profitable  trade  is  to  be  built  up.  These  questions  are  of 
especial  importance  in  connection  with  the  export  trade,  and  a  series 
of  experimental  shipments  is  being  made  to  obtain  light  upon  these 
points. 

Through  these  experiments,  which  have  been  conducted  on  a  comr 
mercial  scale,  chiefly  through  the  ordinary  channels  of  trade,  it  has 
been  demonstrated  that  the  Bartlett  pear,  a  choice  but  perishable 
fruit,  of  which  there  is  frequently  so  large  a  surplus  in  our  Eastern 
States  as  to  depress  prices  to  a  point  where  the  producer  receives  little 
retui-n  for  his  labor,  can  be  successfully  and  profitably  shipped  in 
refrigeration  across  the  Atlantic  and  sold  at  prices  that  yield  a  good 
net  advance  over  home  value. 

£lberta  peaches  from  Geoma  and  Connecticut,  and  several  varie- 
ties of  summer  apples  from  Delaware,  can  be  landed  in  London  in 
prime  condition  when  the  climatic  conditions  at  time  of  shipment  are 
favorable;  and  they  are  likely  to  meet  with  good  demand  at  fair  prices. 

It  IS  gratifying  to  note  that  commercial  shippers  are  following  the 
work  of  the  Department  along  these  lines  with  keen  interest,  ana  pre- 
paring to  make  extensive  shipments  of  such  fruits  as  are  found 
capable  of  profitable  handling  in  this  way. 

A  notable  event  of  the  year  was  the  inauguration  of  direct  ship- 
ments of  American  winter  apples  to  Paris  through  the  instrumentality 
of  the  Department.  As  was  anticipated  from  previous  investigations 
made  by  uie  Department,  russet  varieties  were  found  to  have  prefer- 
ence to  red  apples  in  that  market,  and  where  sound  and  free  from 
blemish  were  in  good  demand  at  high  prices.  The  opportunity  to 
develop  trade  in  this  line  appears  excellent. 

Numerous  and  comprehensive  tests  of  other  fruits  are  under  way, 
and  may  be  expected  to  yield  decisive  results  in  due  time. 

The  storage  of  fruits  at  low  temperatures  to  retard  their  ripening 
and  decay  for  a  su£Bcient  time  to  permit  them  to  be  handled  to  the 
mutual  advantage  of  the  grower  ana  the  consumer  has  assumed  very 
large  proportions  in  this  country,  chiefly  within  the  past  decade.  It 
has  been  demonstrated  beyond  question  that  all  fruits  destined  for 
preservation  in  cold  storage  should  be  stored  'quickly  after  removal 
from  the  tree;  a  unifonn  temperature  of  32"^  retards  the  ripening 
processes  of  apples,  pears,  and  peaches  more  than  higher  tempera- 
tures, without  any  noticeable  injurious  effect  upon  their  flavor.  It 
has  also  been  demonstrated  thaf  certain  delicate  fruits,  like  the  Bart- 
lett pear  and  the  peach,  which  ripen  in  hot  weather,  require  quick 
cooling  after  entering  the  storage  room,  and  that  this  can  probably 
best  be  accomplished  by  storing  in  small  rather  than  large  packages. 
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8TUDIGH  OF   GRAPES   AND   GRAPE  GROWING. 


In  addition  to  continuing  the  work  of  thoroughl^^  testing"  the  larg« 
number  of  varieties  of  Euroj>ean  table  grapes  m  the  cooperative 
experimental  vineyards  in  North  Carolina  and  Florida,  a  comprehen- 
sive investigation  of  certain  viticultural  problems  relating  to  tne  vine 
industry  of  the  Pacific  coast  has  been  started. 

The  rapid  and  extensive  development  of  grape  culture  in  California 
is  one  of  the  most  striking  features  of  our  fruit  industry.  Based 
almost  exclusively  upon  the  European  grape  species,  as  it  is,  vineyard 
methods  modeled  after  those  of  the  (Jld  World  are  more  successful 
there  than  in  the  vineyard  regions  of  the  Eastern  States,  where  the 
native  species  of  grape  are  the  main  dependence.  The  fertile  soil  and 
favorable  climatic  conditions  in  California  have  in  general  resulted  in 
large  yields  and  good  profits  to  the  grower. 

Certain  serious  difficulties  have  arisen,  however,  which  require 
immediate  attention.  Among  these  may  be  mentioned  the  general 
infestation  of  the  important  vineyard  sections  with  the  destructive 
Phylloxera,  which  preys  upon  the  roots  of  the  European  grape.  The 
general  principles  of  the  method  of  combating  this  insect  through  the 
use  of  resistant  stocks  have  been  demonstrated  by  entomologists,  but 
the  practical  application  of  these  involves  many  important  vineyard 
problems  which  properl}'  fall  to  the  viticulturist.  Among  the  most 
important  of  these  is  the  relative  adaptability  of  the  known  resistant 
stocks  to  the  leading  vineyard  soil  types  and  the  congeniality  of  the 
principal  commercial  varieties  of  foreign  grapes  to  these  resistant 
stocks. 

In  cooperation  with  the  California  Agricultural  Experiment  Station 
and  the  office  of  Seed  and  Plant  Introduction  of  the  Bureau,  experi- 
mental vineyards  have  been  established  at  Fresno  and  Oakville  in  con- 
nection with  this  work. 

WORK   AT  THE   ARLINGTQN   FARM. 
APPLES   AND   PBACHES   IN   NURSERY. 

There  are  now  growing  in  the  nursery  some  400  varieties  of  apples, 
the  scions  of  which  have  been  secured  from  bearing  trees  known  to 
be  true  to  name.  The  peach  list  embraces  150  sorts  chosen  with  equal 
care.  These  collections  have  been  carefully  selected  to  represent  the 
sorts  now  conmiercially  grown  in  the  several  important  apple-growing 
regions  of  the  United  States,  together  with  a  carefully  cnosen  collec- 
tion of  varieties  which  show  promise  of  becoming  additions  to  the 
commercial  list. 

The  aim  of  these  plantations  is  that  they  shall  form  a  basis  for  the 
comparative  study  of  varieties  when  grown  under  like  conditions,  in 
order  that  the  influence  of  climate  on  horticultural  varieties  may  lie 
observed,  to  afford  basis  for  taxonomic  studies  upon  cultivated  varie- 
ties, and  to  furnish  fresh  fruits  for  companitive  studies  and  identifica- 
tion of  varieties,  as  well  as  material  for  further  extending  physiological 
studies  upon  the  keeping  of  fresh  fruits  in  artificial  storage. 

ORNAMENTAL  TREES   IN   NURSERY. 

The  nursery  at  present  contains  several  thousand  seedling  oaks, 
ashes,  and  maples,  which  have  been  grown  from  seeds  gathered  from 
trees  of  note  in  the  District  of  Columbia.     These  trees,  if  sent  to 
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schools,  parks,  and  other  outdoor  improvement  organizations  of  the 
country,  will  prove  objects  of  interest,  and  will  be  appreciated  because 
of  the  sentiment  attacning  to  the  place  of  their  origin. 

BXPERIMBNTAL   FRUIT  PLANTATION. 

A  further  fruit  plantation  upon  the  Arlington  Farm,  consisting  of 
1,000  trees,  is  designed  as  a  basis  for  studying  the  physiological  action 
of  the  various  insecticides  and  fungicides  upon  the  healtn  and  lon- 
gevity of  trees. 

CRANBERRY   PLANTATION. 

A  small  typical  cranberry  plantation  is  being  established  upon  the 
farm,  in  omer  to  determine  the  adaptability  of  the  plant  to  the  cli- 
mate and  the  lowlands  lying  along  the  streams  of  eastern  Virginia  and 
Maryland.  There  are  many  thousands  of  acres  of  land  now  lying 
idle  that  might  be  made  remunerative  by  the  introduction  of  this 
crop  if  it  proves  suited  to  the  conditions. . 

ARBORETUM. 

An  area  of  some  80  acres  adjacent  to  the  buildings  which  are  in 
course  of  construction  upon  the  farm  is  being  prepared  as  an  arbor- 
etum, in  which  will  be  arranged  in  an  instructive,  as  well  as  artistic, 
manner  all  the  native  and  exotic  trees  and  shrubs  which  can  be  grown 
here.  One  of  the  chief  reasons  for  beginning  this  line  of  work  upon 
tiie  Arlington  Farm  is  that  in  this  latitude  tnere  is  an  overlapping  of 
the  Northern  and  Southern  floras  of  the  United  States,  whicn  allows 
the  successful  growing  of  a  much  greater  range  of  species  than  can  be 
cultivated  either  farther  north  or  south. 

THE  POTOMAC  FLATS  TESTING  GARDEN. 

SWEET   POTATOES. 

An  extensive  variety  collection  of  sweet  potatoes  is  being  grown  on 
the  Potomac  Flats  area.  In  fact,  all  of  tne  commercial  forms  and 
types  of  the  plant  known  have  been  assembled  and  are  being  raised, 
both  upon  the  sandy  soil  of  the  flats  and  upon  the  clay  loam  of  the 
Arlington  Farm;  also  at  one  station  in  Alaoama,  one  m  New  York, 
and  three  in  Ohio,  selected  to  cover  the  glacial  drift  soil  of  Ohio,  the 
glacial  drift  of  New  York,  and  the  prairie  soil  and  alluvial  river  deposit 
soil  of  Ohio.  The  variety  collection  is  designed  to  afford  an  oppor- 
tunity for  taxonomic  studies,  while  the  growing  of  the  crop  upon  vari- 
ous soils  is  intended  to  give  an  idea  of  the  influence  of  soil  conditions 
upon  the  development  and  culinary  properties  of  the  root. 


CELERY. 


Celery  is  receiving  special  attention.  It  is  being  grown  under 
various  soil  and  moisture  conditions,  from  various  dates  of  seed  sow- 
ing, and  under  the  influence  of  various  commercial  fertilizers,  in  order 
to  learn,  if  possible,  the  particular  factor  in  environment  which  deter- 
mines pithiness,  if  it  is  a  question  of  environment  rather  than  an 
inherited  tendency  transmitted  by  the  seed  of  certain  strains  and 
varieties. 
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KFFBCTO  OF  8HADB  ON  CSOF8. 

The  physiological  effects  of  shade  are  so  marked  and  are  of  such 
commercial  value  that  the  horticultural  work  of  the  Department  will 
be  extended  to  cover  a  test  of  all  truck  crops  which  offer  any  advan- 
tages from  being  grown  in  shade.  The  worK  of  the  present  season  has 
been  largely  conmied  to  the  use  of  cloth  and  slat  shades  upon  celery, 
cauliflower,  lettuce,  cucumbers,  and  radishes.  As  rapidly  as  the  facili- 
ties of  the  Department  will  permit,  all  the  truck  plants  which  are 
fTown  for  leaf  production  will  be  submitted  to  the  influence  of  shade, 
n  connection  with  this  work  the  atmospheric  and  soil  conditions  will 
be  carefully  studied,  with  the  hope  that  the  reason  why  plants  behave 
in  a  different  manner  under  shade  from  what  they  do  in  the  open  may 
be  determined. 

BEET- SUGAR  INDUSTRY. 

The  beet-sugar  industry  is  developing  satisfactorily.  In  1896 
29,220  tons  were  made;  one  year  ago  220,000  tons  were  made.  Care- 
ful estimates  put  the  crop  now  being  worked  up  at  260,000  tons. 
This  is  a  more  rapid  development  than  has  taken  place  in  sugar  mak- 
ing with  new  conditions  in  any  other  country.  The  future  of  the 
crop  depends  upon  the  adoption  of  economic  methods  in  field  and 
factory.  The  growing  of  seed  in  the  United  States  of  a  superior 
quality  is  assured,  which  will  result  in  much  richer  beets  and  better 
yields  than  from  imported  seed  that  is  never  first  class.  Heavier  ton- 
nage per  acre  will  come  from  better  farming,  and  more  economy  from 
intelligent  disposition  of  the  by-products.  The  industry  is  well 
established. 

TEA-CULTURE   INVESTIGATIONS. 

During  the  year  the  work  on  growing  tea  has  been  continued  at 
Summerville,  o.  C,  and  a  new  station  has  been  put  in  operation  at 
Pierce,  Tex.  At  Summerville  further  work  has  been  carried  on  in 
the  testing  of  new  varieties,  new  machinery,  and  new  factory  methods. 
The  work  at  this  point  has  now  reached  a  state  where  more  attention 
can  be  given  to  the  improvement  of  the  teas  after  being  harvested. 
To  this  end  a  number  of  physiological  and  chemical  studies  have  been 
made  of  the  product  at  different  stages  with  a  view  to  improving 
methods  of  curing  and  increasing  the  flavors  and  aromas  of  tne  teas. 
The  new  methods  and  apparatus  introduced  by  Dr.  Charles  U.  Shep- 
ard,  and  used  in  the  manufacture  of  green  teas,  have  proved  most 
satisfactory.  Experiments  have  been  carried  on  quite  successfully  in 
the  preparation  or  tea  tablet's.  These  tablets  are  prepared  in  a  spe<jial 
machine  of  great  power,  the  result  being  a  firm,  polished  product, 
which  readily  falls  apart  in  boiling  water.  Improvements  have  been 
made  in  the  matter  of  polishing  and  finishing  the  teas,  all  of  which 
will  add  value  to  the  American  product.  Despite  the  fact  that  the 
season  has  been  a  very  unsatisfactory  one  for  a  number  of  reasons, 
the  yield  of  tea  will  probably  approximate  9,000  poimds,  or  about 
what  was  raised  last  year.  A  favorable  season  would  have  given  a 
much  larger  production. 

At  Pierce,  Tex.,  cooperative  arrangements  have  been  made  with 
Mr.  A.  P.  Borden,  who  nas  placed  at  tnc  disposal  of  the  Department  a 
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laree  tract  of  land  suitable  for  tea  growing,  and  has  arranged  to  pro- 
vide buildings  and  a  portion  of  the  labor.  The  Department  has  an 
experienced  man  located  at  this  station,  and  is  making  preparations  to 
put  out  at  least  50  acres  of  tea  the  present  autumn.  It  is  planned 
to  set  out  at  Pierce  at  least  100  acres  and  extend  the  plantation  as  the 
funds  permit.  The  labor  question  plays  an  important  part  in  this 
work,  but  it  is  believed  that  conditions  are  sucn  in  soutnern  Texas 
that  proper  labor  can  be  secured  without  difBculty.  Altogether,  the 
tea  investigations  are  in  quite  a  satisfactory  condition. 

FARM  HANAGEHGNT. 

In  my  last  report  1  pointed  out  the  work  the  Department  was  inau- 
gurating in  the  matter  of  farm  management.  It  was  there  shown  that 
efforts  were  being  made  to  bring  together  certain  facts  relative  to  the 
methods  of  managing  farms  in  certain  typical  sections  of  the  country, 
the  object  being  to  use  this  information  in  improving  agricultural  con 
ditions  where  the  best  processes  had  not  been  followed.  There  is  a 
great  deal  of  valuable  work  to  do  in  this  connection,  and  there  is  no 
question  that  systematic  studies  along  this  line  will  greatljr  aid  in 
tne  advancement  of  agriculture.  In  every  community  and  m  every 
section  there  will  be  found  farmers  who  are  much  more  successful 
than  others.  There  are  reasons  for  this,  and  it  is  these  reasons  that 
the  Department  is  endeavoring  to  determine,  so  as  to  point  the  way 
for  others  to  follow  along  the  same  successful  lines. 

Closely  associated  with  this  work  are  the  demonstration  experiments 
which  the  Bureau  of  Plant  Industry  is  conducting.  These  have  for 
their  object  the  demonstration  of  the  value  of  certain  crops  and  cer- 
tain methods  over  those  which  may  be  in  use  or  existing  at  the  pres- 
ent time.  As  an  example  of  this  kind  of  work,  may  be  cited  what  is 
being  accomplished  in  the  introduction  of  alfalfa  and  other  important 
forage  crops  into  the  South^  and  sections  of  the  country  where  such 
crops  have  not  already  been  grown. 

BT7BEAU  OF  FOBESTBT. 

The  object  for  which  the  Bureau  of  Forestry  exists  is  first  of  all  to 
secure  the  highest  permanent  usefulness  of  the  forests  in  the  present 
and  future  interests  of  the  country.  Among  our  great  industries,  the 
lumber  industry  now  stands  fourth  in  importance. 

Lumbering  of  the  forests  now  standing  must  go  on  to  supply  imme- 
diate needs.  This  has  made  it  necessary  to  find  now  to  make  conserv- 
ative lumbering  profitable,  and  the  great  danger  has  been  that  the 
rising  price  and  growing  scarcity  of  lumber  would  not  of  themselves 
bring  tnis  about  until  nonjB  but  inferior  forests  should  be  left  on  which 
to  practice  forest  management. 

It  is  a  safe  assertion,  that  the  lumber  interests  of  the  United  States 
recognize  to-day  as  never  before  that  forestry  has  for  them  a  prac- 
tical commercial  value;  that  the  way  is  in  many  cases  already  open 
to  them  to  consider  conservative  lumbering  as  a  definite  business 
roposition;  and  that  this  condition  has  been  brought  about  entirely 
y  the  efforts  of  the  Bureau  of  Forestry  to  deal  with  the  concrete 
facts  of  a  problem  of  National  imoortance.  The  evidence  of  its  suc- 
cess is  not  only  the  cases  in  which  lumber  companies  have  already  be- 
gun to  put  into  operation  its  plans,  prescribing  for  particular  tracts  how 
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to  lumber  with  reference  to  future  production,  nor  the  applications 
which  have  been  made  for  similar  advice  elsewhere,  but  to  the  surpris- 
ing interest  in  the  subject  which  has  lately  been  evidenced  among  lum- 
bermen generally. 

It  is  greatly  to  be  hoped  that  the  Bureau  of  Forestry  maj  not  be 
compelled  to  let  slip  this  opportunitv  for  an  important  public  service 
by  inability  to  answer  the  demands  which  will  be  made  upon  it. 
Lxperience  has  shown  its  capacitv  to  do  this  work.  The  wide  Knowl- 
edge of  forest  conditions  and  of  methods  of  operation  which  it  has 
gathered,  and  the  orgunization  which  it  has  developed,  fit  it  to  under- 
take new  problems  with  a  probability  of  success  whicn  can  be  looked 
for  in  no  other  quarter.  In  so  vast  a  country  as  ours,  and  under 
forest  and  economic  conditions  of  such  variety,  the  tasK  of  revolu- 
tionizing the  long-established  methods  of  an  industry  like  the  lumber 
business  is  one  of  enormous  diflSculty.  On  the  ability  of  the  Bureau 
of  Forestry  to  demonstrate,  as  fast  as  opportunity  permits,  that  it  is 
good  business  for  lumbermen  to  conduct  operations  with  reference 
to  future  crops,  depends  in  large  measure  the  success  or  failure  of  the 
attempt  to  preserve  what  should  be  our  chief  sources  of  timber  sup- 
ply. The  proper  equipment  of  the  Bureau  for  this  work  is  nothing 
less  than  a  rfational  duty,  and  I  have  recommended  that  the  annual 
appropriation  for  its  use  be  substantially  increased. 

ADVANTAGES  OJP  COOPERATION  WITH  PRTVAXE  OWNERS. 


In  cooperating  with  private  owners  the  Bureau  is  not  expending 
public  money  to  benefit  private  interests.  Scientific  forestry — thai 
IS,  enlightened  management  based  on  an  accurate  forecast  of  what  a 
forest  can  be  made  to  produce  in  the  future — is  impossible  without 
full  knowledge  of  all  the  forces,  natural  and  artificial,  which  affect  its 
productiveness.  This  involves  a  careful  study  of  lumbering  methods 
on  the  one  hand  and  of  the  forest  itself  -on  the  other.  The  Bureau 
has  now  in  its  possession  as  the  result  of  this  cooperative  work  the 
tabulated  results  of  studies  in  many  States  from  Maine  to  California 
and  from  Florida  to  Washington,  representing  a  total  of  recorded 
individual  measurements  in  me  forest,  the  number  of  which  would 
mount  to  scores  of  millions. 

This  vast  mass  of  material  has  been  gathered  mainly  at  the  private 
expense  of  the  owners,  who  have  received  the  expert  assistance  of  the 
Bureau.  Its  possession  makes  it  possible  continually  to  enlarge  the 
field  of  forestry.  It  has  been  secured  by  making  its  accumulation  go 
hand  in  hand  with  practical  results.  Every  working  plan  prepared 
and  put  in  operation  has  meant  both  the  preservation  of  a  source  of 
National  wealth  and  an  addition  to  the  knowledge  necessary  for  the 
wise  use  of  the  public  as  well  as  the  private  f oreste  of  the  land. 

Two  considerations  must  be  urged  in  connection  with  present  con- 
ditions. The  first  is  that  cooperation  is  now  supplying  the  Bureau 
with  wliat  it  needs  for  Government  work  at  a  less  cost  than  would 
be  required  to  secure  the  same  result  independently.  The  second 
is  that  the  speedy  introduction  of  management  on  private  lands  is 
a  matter  of  pressing  importance.  Forest  preservation  is  necessary  in 
tlie  interest  of  the  public  welfare.  Forest  destruction  on  a  large  scale 
is  now  in  progress.  It  can  be  checked  only  by  showing  that  it  is 
possible  to  use  the  forests  without  destroying  them.     The  Bureau  of 
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Forestry  is  doing  this,  and  there  is  no  other  agency  which  can  do  it. 
If  the  Bureau  does  not  put  forth  every  endeavor  to  introduce  con- 
servative management  among  private  owners,  the  public  interest  will 
suffer. 

While  it  is  true  that  hitherto  virtually  everything  that  has  been 
done  in  this  country  to  introduce  conservative  management  as  a  paying 
business  has  been  done  by  the  Bureau,  it  is  far  from  my  wish  that  the 
Bureau  should  continue  to  control  operations  for  private  owners  any 
longer  than  there  is  a' clear  and  imperative  need.  It  has  already 
entered  on  the  j^olicy  of  detaching  from  its  staff  competent  men  to 
take  charge  of  private  operations  when  called  upon  to  do  so,  in  spite 
of  the  fact  that  it  needs  the  services  in  its  own  work  of  all  the  tiTiined 
foresters  it  has  as  yet  been  able  to  secure.  The  Government  service, 
however,  is  the  natural  goal  toward  which  most  ambitious  students  of 
forestry  will  strive  because  of  the  superior  opportunities  of  training 
which  it  affords. 

SCIENTIFIC  INVESTIGATION   OF  FOREST  PROBLEMS. 

There  is  danger  that  the  attention  which  the  work  of  the  Bureau  in 
promoting  the  actual  management  of  forests  naturally  receives  may 
obscure  the  importance  of  the  investigations  which  it  is  conducting 
along  other  lines.  These  investigations  are  largely  scientific  in  scope 
and  method,  but  always  entirely  practical  in  purpose  and  outeome. 
The  Bureau  is  the  recognized  source  of  information  for  the  country 
on  all  forest  subjects.  The  volume  of  its  great  and  growing  corre- 
spondence due  to  this  is  one  evidence  of  its  usefulness.  It  is  conduct- 
ing experiments  along  lines  which  liave  received  the  enthusiastic 
approval  of  engineers,  constructors,  and  the  like,  to  determine  the 
strength  of  timbers.  It  is  discovering  how  to  treat  cheap  woods  with 
preservatives  so  as  to  make  it  commercialljj  practicable  to  substitute 
them  for  more  expensive  kinds,  thus  virtually  adding  new  so"irces 
of  valuable  supply.  It  has  inaugurated  a  new  methoa  of  gathering 
crude  turpentine  which  has  revolutionized  within  a  single  year  the 
naval  stores  industry  of  the  United  States,  with  an  annual  output 
of  $13,000,000  worth  of  turpentine  and  rosin,  whereby  the  yield  of 
turpentine  is  nearly  doubled  with  practically  the  same  expense  for 
labor,  and  the  life  of  the  tree  which  yields  the  turpentine  is  greatly 
prolonged. 

In  the  fall  of  1902  this  new  system  had  been  experimentally  in  com- 
mercial use  for  a  single  season  on  the  tract  of  one  operator  in  Georgia. 
To-day  the  men  who  conduct  three-fourths  of  the  operations  in  the 
whole  Southern  pine  belt  have  adopted  it,  or  are  waiting  to  adopt  it 
as  soon  as  their  orders  for  the  necessary  apparatus  can  be  filled. 

FOREST  MANAGEMENT. 

While  the  growing  willingness  of  the  private  owners,  in  whose 
hands  are  the  great  bulk  of  the  forests  of  the  country,  to  inguire  into 
the  possibilities  of  forestry  in  connection  with  their  holaings  has 
opened  an  opportunity  for  educational  work,*  the  value  of  which  it  is 
hardly  possible  to  overstate^  a  larger  proportion  of  the  energies  of  the 
Bureau  has  been  given  during  the  past  year  to  introducing  forestry 
on  public  lands  than  ever  before. 
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In  accordance  with  the  provisions  of  the  so-called  Morris  bill,  selec- 
tion has  been  made  and  approved  of  104^59  acres  out  of  a  total  of 
225,000  acres  of  land  in  the  Chippewa  Indian  reservations  in  northern 
Minnesota,  which  will  constitute  the  Minnesota  National  Forest 
Reserve.  OflScial  announcement  of  the  second  selection  will  soon  be 
made.  Selection  of  ten  sections  to  be  reserved  from  sale  and  settle- 
ment has  also  been  made  and  approved.  Volume  tables  and  estimates 
of  the  total  stand  of  the  forest  nave  been  prepared,  upon  which  will 
be  based  recommendations  for  the  reservation  from  lumbering  of  5 
per  cent  of  the  timber  for  seed  trees,  as  the  act  provides.  Trees  which 
will  not  be  cut  when  the  forest  is  lumbered  have  been  marked  on  more 
than  6,000  acres,  and  rules  which  will  control  the  lumbering  have  been 
prepared  and  have  been  approved  by  the  Secretary  of  the  Interior. 

A  working  plan  for  the  tract  of  the  United  States  Military  Academy 
at  West  Point  was  prepared  at  the  request  of  the  Secretary  of  War. 
The  forest,  which  consists  of  hardwood  sprouts,  is  in  poor  condition, 
the  result  of  numerous  fires  and  in  j  udicious  cutting.  The  plan  is  accom- 
panied by  forest  maps,  which  show  the  location  and  area  of  the  various 
types  of  forest,  and  provides  for  fire  protection  and  for  such  improve- 
ment cuttings  as  will  again  i)ut  the  forest  in  a  sound  and  healthy  con- 
dition. This  plan  is  now  being  put  into  effect  under  the  supervision 
of  the  Bureau  of  Forestry. 

At  the  request  of  the  Secretary  of  the  Interior  working  plans  were 
prepared  for  three  Indian  reservations  in  Wisconsin,  which  include 
recommendations  for  their  protection  from  fire  and  rules  under  which 
they  shall  be  lumbered  without  unnecessary  damage  to  the  forest. 

ADVICE   FOR  PRIVATE  OWNERS. 

Ninety-four  applications  for  assistance  in  managing  forest  lands 
were  made  by  private  owners.  Of  these  applications  37  were  for 
timber  tracts  ana  57  for  ^ood  lots.  Since  the  bui'eau  put  into  effect 
its  cooperative  scheme  of  assisting  private  owners,  applications  have 
been  received  for  advice  in  the  management  of  6,666,171  acres. 
Farmers  and  other  private  owners  of  small  tracts  of  woodland  through- 
out the  Northeast,  the  Middle  West,  and  the  South  Atlantic  States 
have  applied  in  increasing  numbers  for  the  assistance  of  the  Bureau 
in  the  management  of  tneir  tracts.  Fifty-eight  working  plans  for 
wood  lots  were  prepared  last  year. 

STUDIES   AND   WORKING   PLANS. 

Field  studies  of  five  large  timber  tracts  were  made  as  follows:  On 
39,000  acres  in  Berkelej'^  County,  S.  C;  on  2,321  acres  on  the  Susque- 
hanna River  above  Harrisburg,  Pa. ;  on  16,000  acres  in  Mitchell,  Cald- 
well, and  Watauga  counties,  N.  C;  on  a  Longleaf  Pine  forest  in 
southeastern  Texas,  involving  field  work  on  300,000  acres,  which  occii- 

Sied  36  men  for  four  months;  and  on  125,000  acres  in  northwestern 
laine,  which  occupied  32  men  for  three  and  a  half  months. 
Working  plans  are  in  preparation  for  the  following  tracts:  A  forest 
of  25,000  acres  in  Sullivan  County,  N.  H. ;  a  forest  of  60,000  acres  in 
West  Virginia;  and  a  forest  of  3,000  acres  in  Grafton  County,  N.  H. 
The  forest  of  R.  C.  Neal,  near  Harrisburg,  Pa.,  for  which  a  working 
plan  was  prepared  last  year,  is  now  under  conservative  forest  manage- 
ment. Two  field  assistants  of  the  Bureau  are  supervising  the  lumter- 
ing  operations  of  a  large  company  in  Newton  and  Jasper  counties, 
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Tex.  The  working  plan  for  the  United  States  Military  Academy  at 
West  Point  is  now  in  operation.  Twent\'-8even  wood  lots  in  the 
Northeast  and  South  Atlantic  States  are  being  managed  in  accord- 
ance with  the  recommendations  of  the  Bureau.  The  first  selection  of 
the  Minnesota  National  Forest  Reserve,  consisting  of  104,459  acres, 
is  now  under  the  Bureau's  supervision.  In  addition  to  these  lands, 
679,194  acres  of  private  lands  and  106,759  acres  of  public  lands  not 
included  in  forest  reserves  are  under  forest  management. 

The  interest  which  large  railroad  companies  have  recently  exhibited 
in  the  practice  of  forestry  is  one  of  the  most  encoumging  develop- 
ments of  the  year.  Many  of  them  have  made  application  to  the  Bureau 
for  its  cooperation  in  studies  whose  results  woula  determine  the  advisa- 
bility of  tne  purchase  and  management  of  forest  lands  for  the  produc- 
tion of  railroad  ties  and  other  timbers.  Forest  work  for  railroads 
oflFers  very  great  opportunities  for  useful  work. 

Cooperative  studies  of  State  forest  conditions,  in  which  the  States 
shared  in  the  expense  of  the  work,  were  made  for  Maine,  New 
Hampshire,  and  California.  In  Maine  the  forests  of.  Piscataquis 
County,  south  of  Moosehead  Lake,  were  studied.  The  results  of  the 
work  were  presented  in  the  Fourth  Report  of  the  Forest  Commis- 
sioner of  that  State.  In  New  Hampshire  a  study  of  the  forests  of  the 
entire  State  was  begun,  with  the  purpose  of  determining  the  methods 
by  which  they  may  best  be  preseiTed.  In  California  the  work  was 
directed  toward  the  making  of  a  forest  map  of  the  State,  the  determi- 
nation of  practical  modifications  in  lumbering  methods,  and  of  the 
effects  of  grazing  and  fire,  and  other  matters  entering  into  the  deter- 
mination of  a  State  forest  policy. 

Studies  were  made  of  the  Sugar  Pine  in  California,  the  Lodgepole 
Piue  in  Montana,  commercial  hard  woods  in  West  Virginia,  North 
Carolina,  Tennessee,  and  Kentucky,  the  Balsam  in  the  Adirondacks, 
the  Chestnut  in  southern  Maryland,  and  the  Red  Pine  in  northern 
Minnesota. 

The  section  of  Forest  Measurements,  without  increase  of  force, 
accomplished  nearly  twice  as  much  work  as  in  the  previous  year. 


WORK   FOR  THE   COMING   YEAR. 


The  work  of  the  section  of  Forest  Management  for  the  ensuing 
year  includes  more  important  undertakings  tnan  ever  before.  Tech- 
nical problems  involved  in  the  management  of  the  National  forest 
reserves  must  be  solved;  the  field  woi*k  in  Texas,  in  South  Carolina, 
and  in  Alabama  must  be  completed.  Much  work  remains  to  be  done 
on  wood  lots  for  private  owners.  On  the  lands  to  be  included  in  the 
Minnesota  National  Forest  Reserve  those  trees  must  be  marked  which 
are  to  be  reserved  in  the  lumbering,  and  supervision  of  the  lumbering 
operations  must  be  exercised  by  the  Bureau.  The  study  of  the  forests 
oi  California  and  of  New  Hampshire  remains  to  be  completed,  and  a 
study  of  Vermont  forests  will  be  undertaken.  Commercial  tree  studies 
will  be  made  in  Maine,  Minnesota,  and  the  Southern  States. 

FOREST  INVESTIGATION. 

A  notable  accomplishment  in  the  South  during  the  year  has  been  the 
extensive  introduction  of  the  cup  and  gutter  system  of  extracting  tur- 
pentine.    This  system,  invent<^d  by  Dr.  Charles  H.  Herty,  working 
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under  the  Bureau's  direction,  although  in  operation  only  a  y^ear,  is 
mpidly  replacing  the  old,  destructive  system  of  boxing  trees.  Its 
great  superiority  is  due  to  the  fact  that  it  is.  far  less  destructive  than 
tiie  box  and  that  it  yields  at  least  40  per  cent  more  turpentine. 

INVEHTIQATIONS   IN   1903. 

Forest  investigations  were  carried  on  in  the  following  States: 

In  Maryland,  a  study  of  the  distribution  of  the  forests  of  St.  Mary, 
Prince  George,  and  ICent  counties,  in  cooperation  with  the  State 
Geological  Survey. 

In  Texas,  a  study  of  the  forest  growth  of  the  Edwards  Plateau  and 
its  influence  on  stream  flow. 

In  Missouri,  a  study  of  the  swamp  forests,  including  such  timbers 
as  Bald  Cypress,  and  Red,  Black,,  and  Cotton  gums. 

In  California,  a  study  of  the  Tan-bark  Oak  in  connection  with  the 
tan-bark  industry. 

In  Ohio,  Iowa,  Michigan,  and  Montana,  a  study  of  forest  distribu- 
tion. 

An  investigation  of  the  cedar-shingle  industry  was  carried  on  in  the 
Pacific  Northwest,  which  included  a  study  of  the  supplies  of  shingle 
cedar,  the  rate  of  consumption,  etc. 

The  dendro-chemical  laboratory,  which  was  conducted  in  coopera- 
tion with  the  Bureau  of  Chemistry,  obtained  much  valuable  informa- 
tion in  its  study  of  gums  and  resins,  the  production  of  tannins,  the 
use  of  different  woo&  for  pulp  manufacture,  the  effects  of  poisonous 
chemicals  on  the  life  of  trees,  and  the  detection  of  adulterants  in 
turpentine. 

The  life  history  of  various  insects  harmful  to  trees  in  the  f^t. 
South,  and  West  was  studied  by  the  division  of  Forest  Entomology 
in  cooperation  with  the  Bureau.  It  has  been  estimated  that  insects 
destroy  every  year  $100,000,000  worth  of  timber.  Experiments  were 
carried  on  in  methods  of  lessening  this  great  damage. 

Studies  were  made  of  the  basket- willow  industry  and  of  the  maple- 
sugar  industry,  and  bulletins  on  both  subjects  are  now  in  preparation. 

WORK    IN   PROSPECT. 

Work  in  forest  investigations  for  the  ensuing  year  will  include— 

Bulletins  containing  descriptions  of  the  trees  of  the  Northeastern, 
Southeastern,  Rocky  Mountain,  Southwestern,  and  Pacific  slope 
regions. 

An  attempt  to  clear  up  the  confusion  in  the  common  names  of  tree.<. 

A  study  of  forest  distribution  in  two  counties  of  Maryland. 

Special  studies  of  forest  distribution  in  Missouri  and  Arkansas. 

A  study  of  the  Big  Tree  of  California;  of  the  acacias  of  the  South- 
west; and  of  the  uses,  structure,  and  characteristics  of  various  Amer- 
ican timbers. 

Further  experiments  in  turpentine  orcharding  under  the  cup  and 
gutter  S3'stem,  to  determine  the  minimum  wound  which  it  is  necessary 
So  inflict  on  the  tree,  the  forest  conditions  which  make  for  the  highest 
productiveness,  and  the  like. 

A  forest  exhibit  at  the  World's  Fair,  St.  Louis. 
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FOREST  EXTENSION. 

Plans  for  tree  planting  were  made  for  68  applicants  in  29  States. 
These  plans,  which  involved  the  examination  of  40,557  acres  of  land, 
were  made  in  accordance  with  the  cooperative  plan  inaugurated  by  the 
Bureau.  Most  of  the  plans  were  for  farm  wood  lots  of  not  more  than 
10  to  20  acres,  but  there  were  several  notable  exceptions.  A  plan  was 
prepared  for  108  acres  on  the  Presidio  Military  Keservation  of  San 
r  rancisco.  Planting  plans  were  prepared  for  the  grounds  of  the  State 
institutions  of  North  Dakota,  at  the  request  of  Governor  White. 
Other  plans  were  prepared  for  farmers  in  the  prairie  regions  along 
the  Fort  Worth  and  Denver  City  Railroad  at  the  request  of  that  com- 
pany, and  more  than  600,000  trees  were  set  out. 

A  planting  plan  was  prepared  for  640  acres  in  Cullman  County,  Ala., 
formerly  covered  by  Ix)hgleaf  and  Shortleaf  Pine.  It  was  recom- 
mended that  Loblolly  Pine  and  White  Oak,  Post  Oak,  and  Chestnut  be 
planted  on  the  land. 

Men  applying  for  planting  plans  show  evervwhere  a  disposition  to 
follow  the  recommenaations  of  the  Bureau.  Planting  plans  previously 
made  are  being  carried  out  with  encouraging  prospects  of  success. 

Tree  planting  continues  on  the  Dismal  Kiver  Forest  Reserve  of 
Nebraska  and  the  San  Gabriel  Forest  Reserve  of  California.  The 
boundaries  of  the  Dismal  River  Reserve  have  been  surveyed  and 
marked.  Eighty  acres  of  bottom  land  adjoining  the  reserve  have  been 
fenced,  and  part  of  the  land  converted  into  a  tree  nursery  with  space 
for  the  growing  of  2,000,000  plants.  Many  thousands  of  Western 
Yellow  Pine  ana  Jack  Pine  seedlings  were  collected  in  the  Black  Hills 
and  in  Minnesota  for  planting  in  the  Dismal  River  Reserve.  On  the 
San  Grabriel  Reserve  much  experimental  planting  was  done  on  widely 
scattered  areas.  The  planting  was  done  mostly  with  pine  seeds  in  seed 
spots.    The  total  cost  averaged  $7.41  per  acre. 

The  natural  reproduction  of  deficient  forests  has  been  studied  among 
the  hardwoods  of  Oklahoma,  the  Western  Yellow  Pine  on  the  Prescott 
Reserve  of  Arizona,  and  the  White  Pine  on  the  abandoned  fields  and 
pastures  of  New  England. 

A  very  important  branch  of  the  Bureau's  work  is  the  study  of  forest 
fires,  with  a  view  to  discovering  practicable  means  of  reaucing  the 
immense  losses  due  to  this  cause.  The  year  covered  by  the  present 
report  was  chai*acterized  by  fires  of  extraordinary  severity  both  in  the 
East  and  in  the  West.  The  investigation  of  those  which  occurred  in 
the  East  in  the  spring  and  early  summer  of  1903,  however,  was  not 
begun  in  time  to  fall  within  the  scope  of  the  present  report.  The 
great  forest  fires  of  September,  1902,  in  Wasnington  and  Oregon 
were  the  subject  of  a  special  investigation  by  the  Bureau,  which  dis- 
covered a  total  loss  estimated  at  $12,767,100.  The  Bureau's  investiga- 
tion showed  that  most  of  the  destruction  was  due  to  carelessness  and 
might  easilv  have  been  avoided.  Forest  fires  were  studied  also  in 
Georgia,  Florida,  and  the  Lake  States,  with  a  view  to  discovering 
their  causes,  methods  of  prevention,  and  the  total  amount  of  damage 
they  do. 

Examinations  of  the  Atlantic  Coast  and  Columbia  River  sand  dunes 
were  made  in  order  that  methods  of  tree  planting  might  be  dis- 
covered to  restrain  the  encroachments  of  the  shifting  sands.  Tree- 
planting  plans  for  sand-dune  regions  on  the  Atlantic  coast  are  in  prep- 
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aratioD,  and  a  strip  of  sand-dune  land  in  Oregon  has  been  withdrawn 
for  experiment. 

Worlc  for  the  ensuing  year  will  include: 

A  continuation  of  cooj^erative  work  in  tree  planting  among  private 
owners. 

Tree  planting  on  Pikes  Peak,  Wichita,  Prescott,  and  San  Bernar- 
dino forest  reserves. 

Improvement  of  natural  reproduction  on  Pikes  Peak  Reserve  and 
on  lands  in  northern  New  Mexico. 

Extension  of  the  timber  belts  of  Kansas. 

A  study  of  the  methods  of  restocking  cut-over  pine  lands  in  south- 
ern Michigan. 

A  continuation  of  the  study  of  second-growth  White  Pine  in  New 
P^ngland. 

A  cooperative  study  with  the  State  of  California  in  improving  the 
stands  of  timber. 

A  study  of  the  Eucalypts. 

The  suppression  of  forest  fires  and  the  reclamation  of  shifting  sands 
will  contmue  to  receive  the  attention  of  the  Bureau. 

FOREST  PRODUCTS. 

A  work  of  great  scope  and  importance  undertaken  by  the  Bureau 
is  the  determination  of  the  strength  and  durability  of  the  merchant- 
able timbers  of  the  United  States.  The  investigation  consists  of  testa 
of  timbers  performed  in  cooperation  with  the  Bureau  of  Chemistry. 
The  work  Ls  directed  toward  the  solution  of  practical  problems  of 
interest  to  engineers,  and  has  been  approved  by  many  prominent 
engineers,  manufacturers,  and  lumbermen.  These  tests  are  being 
conducted  in  laboratories  at  Washington,  New  Haven,  Conn.,  and 
Berkeley,  Cal.,  on  Red  Fir,  Western  Hemlock,  and  Longleaf  and 
Loblolly  Pine. 

Wood  preservation  forms  a  most  valuable  feature  of  the  work  of  the 
Bureau.  Railroad  companies  have  eagerly  followed  the  results  of  this 
work,  since  it  has  so  important  a  bearing  on  their  interests.  The  work 
consists  in  experiments  in  methods  of  seasoning  and  preserving  con- 
struction, railroad,  and  other  timbers  so  as  to  increase  their  strength 
and  their  lasting  powers.  A  special  feature  of  the  work  which  gives 
great  promise  of  success  is  the  experiments  with  cheap  substitutes  for 
valuable  woods  used  for  railroad  ties.  Such  work  has  been  done  with 
the  Lodgepole  Pine  in  Montana,  with  gums,  birches,  and  inferior  oaks 
in  Penns3dvania,  Kentucky,  Arkansas,  and  Mississippi,  and  with 
Loblolly  and  Shortleaf  Pine  in  Texas.  Methods  of  seasoning  Chestnut 
poles  were  studies  in  cooperation  with  the  American  Telegraph  and 
Telephone  Company. 

Examinations  and  reports  dealing  with  technical  problems  in  the 
management  of  forest  reserves  have  been  made  for  reserves  in  Utah, 
California,  Oregon,  and  New  Mexico.  Twenty-nine  agents  of  the 
Bureau  this  summer  examined  more  than  20,000,000  acres  proposed  as 
forest  reserves  in  the  Rocky  Mountain  and  Pacific  coast  States. 

FORESTRY   RECORDS. 

Extensive  improvements  have  been  made  in  the  equipment  of  the 
forest  library.     Many  l)ooks,  pamphlets,  and  clippings  have  been 
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added,  and  the  whole  library  has  been  completely  classified  and  indexed. 
The  collection  of  photographs  has  been  increased  by  3,417  views,  taken 
in  41  States  and  Territories  and  in  many  foreign  countries.  The  mail- 
ing list  of  the  Bureau  has  increased  by  75  per  cent.  Eighteen  new 
publications  were  sent  out,  of  which  237,000  copies  were  printed. 
Besides  these,  23  press  bulletins  and  reprints  of  14  publications  were 
issued. 

BXJBEAU  OF  CHEMISTBT. 

NEW  INVESTIGATIONS. 
EFFECT  OF  PRESERVATIVES  AND  COLORING   MATTER  UPON   HEALTH. 

As  numerous  experts  of  high  chai*acter  have  declared  both  for  and 
against  the  wholesomeness  of  many  common  food  preservatives,  and 
as  the  law  authorizes  the  Secretary  of  the  Treasury  to  exclude  from 
the  country  food  products  to  which  any  injurious  substance  has  been 
added,  the  necessity  for  an  investigation  of  these  differences  of  opinion 
and  the  establishment  of  a  wise  and  just  conclusion  in  regard  to  them 
is  apparent.  To  this  end,  as  well  as  for  the  information  of  the  public, 
an  elaborate  series  of  experiments  has  been  inaugurated.  It  is  evident, 
in  view  of  the  work  previously  done  in  this  line,  that  neither  mere 
theorizing  on  the  chemical  and  physical  properties  of  preservatives 
and  coloring  matter  nor  experiments  upon  other  animals  than  man  can 
lead  to  definite  results.  With  this  in  mind  an  experiment  was  devel- 
oped as  follows: 

Twelve  young  men,  who  responded  to  a  request  for  volunteers, 
pledged  themselves  to  use  no  other  food  or  drink  than  that  provided 
lor  them,  with  the  exception  of  water,  any  water  not  used  at  the  table 
to  be  measured  and  reported  daily;  to  continue  to  be  for  at  least  six 
months  members  of  tne  '^hygienic  table,"  and  during  this  time  to 
observe  implicitly  all  rules  as  to  diet,  exercise,  smoking,  etc.,  laid 
down  for  them  by  the  Chemist. 

A  period  of  rest  was  effected  by  placing  six  of  the  men  at  the  observa- 
tion table  and  the  other  six  at  the  recreation  table  alternately  throughout 
the  period  of  seven  months.  Each  experimental  period  varied  from 
thirty  to  forty  days,  and  was  divided  into  a  "fore  period"  of  ten  days, 
during  which  a  standard  ration  for  each  man  was  determined;  a  "mid- 
dle period"  of  from  ten  to  fifteen  days,  during  which  time  each  member 
ate  the  ration  previously  determined,  together  with  the  added  preserv- 
atives, which  in  this  experiment  were  borax  and  boracic  acid;  and  an 
"after  period"  in  which  the  same  ration  was  continued,  but  the  pre- 
servative withdrawn,  the  object  being  to  restore  the  body  to  its  normal 
weight  in  case  it  had  been  disturbed  by  the  preservative. 

A  daily  record  was  made  on  blanks  furnished  each  member  of  the 
table  of  the  following  data:  Weight,  pulse,  temperature,  all  data  con- 
nected with  the  income  and  outgo  of  the  food,  and  an  account  of  all 
the  foods  taken  and  the  meals  at  which  they  were  eaten. 

By  analysis  it  was  possible  to  determine  just  what  part  of  the  food 
was  consumed  in  the  production  of  heat  and  energy  within  the  system, 
provided  the  weight  remained  constant.  Furthermore,  any  failure  on 
the  part  of  the  individual  to  observe  the  pledge  to  partake  of  no  food 
or  drink  except  what  was  served  at  the  hygienic  table  would  have 
been  at  once  disclosed  by  a  disturbance  of  tne  balance  sheet. 
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Such  in  brief  was  the  nature  of  the  experiment  conducted.  The 
mass  of  analytical  data  obtained  is  now  in  the  hands  of  the  calculators, 
and  these  data,  together  with  such  conclusions  as  an  unprejudiced 
f  udcfment  would  approve,  will  shortly  be  published.  The  recording 
of  tne  facts  as  they  occurred  and  the  tabulation  of  the  figures  in  the 
most  scientific  manner  possible  will  present  to  experts  a  l^is  for  con- 
clusions. The  experiment  is  to  be  continued,  taking  up  the  most 
important  preservatives  in  turn,  salicylic  acid  being  the  next  to  be 
considered. 

INSPECTION   OF  IMPORTED   FOODS. 

Looking  to  the  enforcement  of  the  pure-food  law,  enacted  March  3, 
1903,  and  goine  into  effect  July  1  following,  preliminary  arrangements 
were  made  with  the  Secretary  of  the  Treasury  and  the  Secretary  of  State 
by  which  their  active  cooperation  was  secured.  The  Secretary  of  State 
issued  directions  to  the  United  States  consuls  that  special  declarations 
concerning  imported  foods  be  made  and  forwarded  to  the  Secretary 
of  Agriculture,  and  through  the  Treasury  Department  the  collectors 
of  customs  at  the  leading  ports  in  the  United  States  were  insti*ucted 
as  to  the  steps  necessary  to  be  taken  in  samplinj^  such  cargoes  as 
might  be  detained  for  examination  and  the  reshipping  or  destruction 
of  such  shipments  as  might,  upon  analysis,  be  excluded  from  the 
country  under  the  terms  of  the  act. 

TABLE  SIRUP   FROM   ORDINARY  SUGAR-PRODUCING   PLANTS. 

The  investigations  previously  made  in  the  Division  of  Chemistry, 
and  the  testimony  submitted  before  the  committees  of  the  House  and 
Senate  charged  with  the  investigation  of  the  adulteration  of  food 
products,  show  that  table  sirups  are  generally  adulterated  in  a  degree 
corresponding  to  the  price  paid  for  them.  Glucose  is  the  material 
commonly  used  for  the  basis  of  this  product.  In  this  wav  the  price 
of  the  genuine  articles  has  been  depressed  to  a  point  which  renders 
their  profitable  production  problematic.  To  combat  this  condition  an 
investigation  has  been  instituted  to  study  the  methods  in  vogue  for  the 
manufacture  of  table  sirups,  to  ascertain  how  the  product  can  be 
improved,  and  to  conduct  experimental  work  in  the  growing  and 
fertilizing  of  sugar  cane  to  determine  methods  for  securing  the  highest 
financial  returns.  An  elaborate  fertilizer  experiment  was  conducted 
on  the  farm  of  Mr.  W.  B.  Roddenbery,  at  Cairo,  Ga.,  from  which 

Sractical  results  of  a  valuable  nature  were  obtained  and  reported  in 
iulletin  No.  75,  Bureau  of  Chemistry. 

The  manufacturing  data,  obtained  largely  at  the  factory  of  J.  T. 
Wells,  Guyton,  Ga.,  will  be  published  in  a  separate  bulletin  when  the 
additional  experimental  factory  work  now  going  on  at  Waycross,  Ga., 
is  completed. 

COLLABORATIVE  WORK  WTTH   EXECUTIVE   DEPARTMENTS. 

The  collaboration  authorized  by  Congress  between  the  Bureau  of 
Chemistry  and  such  departments  of  the  Government  as  may  apply  to 
the  Secretarv  of  Agriculture  for  chemical  analyses  has  extendi  until 
it  includes  almost  every  branch  of  the  service,  the  most  extensive  work 
having  been  conducted  in  connection  with  the  Treasury  Department. 
This  collaboration  included  the  sugar  tests  made  on  samples  received 
dailv  from  the  appraisers'  laboratories  at  New  York,  Boston,  and 
Philadelphia,  which  comparative  test^,  extending  as  they  have  over  a 
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period  of  three  years,  have  heen  productive  of  the  most  useful  results 
in  eliminating  wide  differences  existing  in  the  polarizations  made  at 
the  ports  named. 

Other  examinations  made  for  the  Treasury  Department  include  an 
investigation  of  the  percentage  of  ethyl  alcohol  m  certain  fusel  oils 
imported  into  the  country;  an  examination  of  the  natural  content  of 
?iugar  in  pineapples  imported  from  different  parts  of  the  world;  and 
the  analysis  of  samples  of  ice  and  water  intended  for  drinking  purposes 
in  the  Bureau  of  Engraving  and  Printing. 

Examples  of  cooperative  work  with  other  Departments  are  exami- 
nations of  coal  for  the  National  Hospital  for  the  Insane,  at  Washing- 
ton, D.  C,  and  paper  for  the  Geological  Survey,  made  at  the  request 
of  the  Secretary  of  the  Interior;  the  examination  of  beverages  offered 
for  sale  in  Indian  Territory,  made  on  the  request  of  the  Attorney- 
General;  samples  of  glue  offered  on  competitive  bids  te  the  Govern- 
ment Printing  OflSce;  and  a  large  amount  of  miscellaneous  work  for 
the  Post-Office  Department,  including  examinations  of  paper,  ink,  and 
stamps. 

It  18  evident  that  work  of  this  character,  and  especially  such  part  of 
it  as  relates  to  the  awarding  of  contracts,  gains  in  uniformity  and 
authority  by  emanating  from  one  laboratory,  and  at  the  same  time  is 
more  economically  penormed.  The  appreciation  of  this  fact  is  seen 
in  the  constantly  increasing  number  of  requests  received  from  other 
Departments  for  such  work. 

WORK  OF  THE  LABORATORIES. 
THB    FOOD   LABORATOBY. 

Upon  this  laboratory  has  devolved  the  greater  part  of  the  analytical 
work  necessitated  by  tne  experiments  with  food  preservatives,  involv- 
ing th6  examination  of  5,500  samples,  as  well  as  all  cooperative  work 
on  foods,  such  as  pineapples,  and  the  fermented  beverage  and  fusel  oil 
investigations.  In  addition,  an  exhaustive  study  of  olive  oil  and  ite 
adulterations  has  been  completed;  a  study  of  the  composition  of  apples 
with  special  reference  to  changes  in  composition  during  ripening  under 
different  methods  of  cold  storage  has  been  continued  in  collaboration 
with  the  Pomologist  of  the  Department;  and  134  samples  of  fruit  sirups 
and  nonalcoholic  beverages  were  secured  in  the  open  market  and  ana- 
lyzed. The  grape  juices  show  a  great  improvement  in  the  methods  of 
preservation  since  the  study  made  of  them  several  years  ago. 

As  heretofore,  important  work  has  been  done  in  this  laboratory  in 
connection  with  the  Association  of  Official  Agricultural  Chemists  and 
the  food  chemists  throughout  the  countrv  in  the  investigation  and 
comparison  of  methods  for  the  analysis  oi  foods.  Two  members  of 
the  staff  have  also  done  considerable  work  as  associate  referees  on 
sugar  for  this  association. 

During  the  year  a  compilation  of  the  pure-food  laws  of  the  various 
States  was  issued  in  five  parts. 

INSECTICIDE   AND   AGRICULTURAL  WATER   LABORATOVY. 

About  1,500  analyses  were  made  in  this  laboratory,  including  the 
following  lines  of  investigation:  Mineral  and  irrigation  waters;  sani- 
tary examinations  of  watef  •  insecticides;  the  arsenic  content  of  wall 
papers,  furs,  ete.;  cattle  foods;  and  toxicological  examinations  to  deter- 
mine whether  bees  are  killed  by  poisons  used  in  spraying.     Most  of 
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these  results,  bearing  directly  as  they  do  upon  public  health,  eitner 
have  been  or  will  be  reported  in  bulletin  form.  A  portion  of  this 
work  is  performed  in  cooperation  with  the  office  of  irrigation  investi- 
gations and  the  Division  of  Entomology.  Considerable  work  on 
methods  of  analysis  for  insecticides  has  been  done  by  the  chief  of  the 
laboratory  as  referee  in  the  Association  of  Official  Agricultural 
Chemists. 

THE  SUQAR   LABORATOBY. 

In  this  laboratory  the  work  on  sugars  for  the  Treasuiy  Department 
was  performed  under  the  supervision  of  the  Chief  of  Bureau.  All 
analvses  in  connection  with  the  cooperative  experiments  on  sugar- 
producing  plants  (beets,  sugar  cane,  and  muskmelons)  which  have  been 
conducted  tor  several  years  in  collaboration  with  various  experiment 
stations  are  also  made  in  the  sugar  laboratory.  The  total  number  of 
analyses  reported  was  1,744. 

THB  DAIBY  LABORATORY. 

Of  the  1,056  analyses  made  in  this  laboratory,  807  were  reported  to 
the  dairy  division  of  the  Bureau  of  Animal  Industry,  for  whicJB  Bureau 
the  chief  of  the  laboratory  served  twice  as  a  witness  in  a  renovated 
butter  case  tried  in  New  York  State.  The  difficulty  of  distinguishing 
between  butter  produced  by  feeding  cotton  seed  or  cotton-seed  meal 
and  that  to  which  foreign  fats  have  been  added,  presented  itself,  and 
will  receive  special  study  during  the  coming  year. 

THE  CONTRACTS  LABORATORY. 

The  work  performed  in  this  laboratory  included  a  large  part  of  that 
referred  to  under  collaborative  work,  and  consisted  mainly  in  the 
examination  of  samples  submitted  with  bids  for  contracts  to  different 
branches  of  the  Government,  and  in  the  development  of  qualitative 
and  quantitative  methods  for  the  analysis  of  the  same.  Especially- 
exhaustive  examinations  were  made  of  khaki  cloth  for  the  Navy 
Department  and  60  samples  of  ink  for  the  Post-Office  Department,  a 
set  of  methods  being  determined  in  the  progress  of  the  latter  work 
which  were  published  as  Circular  12,  Bureau  of  Chemistry.  Sample 
inks,  prepared  according  to  recipes  developed  in  the  laboratory,  were 
sent  to  the  Post-Office  Department  to  be  tested,  and  a  set  of  standards 
established  whereby  to  judge  of  an  unknown  ink. 

THE  ROAD-MATERIAL   LABORATOBY. 

While  the  work  of  this  laboratory  has  continued  along  the  same 
general  lines  as  in  the  past,  its  usefulness  has  been  greatly  extended, 
•especially  by  the  increase  of  its  force. 

The  work  of  the  chemist  in  charge  included  an  investigation  of  the 
cause  of  the  cementing  power  of  rock  dust,  gravels,  and  clays,  which 
involved  many  complete  analvses  and  resulted  satisfactorily.  Other 
researches  of  immediate  practical  value  have  included  a  series  of  exper- 
iments on  the  burning  and  clinkering  of  clays,  with  a  view  to  their  use 
as  road  materials,  and  a  study  of  the  possibilities  of  increasing  the  bind- 
ing power  of  materials  by  artificial  means.  During  the  coming  year 
it  IS  hoped  that  a  thorough,  practical  test  of  burnt  clays  for  country 
highways  may  be  completed,  as  there  are  vast  areas  throughout  our 
country  where  this  is  tne  only  road  material  available,  and  the  deter- 
mination of  the  quality  of  clay  adapted  to  this  purpose  would  solve  a 
.great  problem  in  road  bniWing. 
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Another  important  problem  being  studied  in  connection  with  such 
localities  involves  an  elaborate  series  of  experiments  with  mixtures  of 
crude  petroleum  and  asphaltum.  The  object  of  these  experiments  is 
to  provide  a  binder  surface  for  country  roads  which  will  place  what 
would  be  practically  an  asphalt  road  within  the  reach  of  all  rural  dis- 
tricts, the  cost  of  this  mixture  and  its  application  being  less  than  that 
of  watering  a  macadam  road. 

Two  new  tests  for  determining  the  hardness  and  toughness  of  rock 
are  to  be  adopted  and  reported  on  all  routine  samples,  which  it  is 
believed  will  be  of  great  assistance  to  road  builders.  These  tests  rep- 
resent a  new  field  of  investigation  and  the  machines  for  making  them 
have  been  designed  and  are  now  in  operation: . 

Other  questions  to  receive  special  consideration  are  the  testing  of 
cement  and  concrete  for  road  foundations,  drains,  and  highway  bridges, 
and  tests  on  paving  brick.  The  general  testing  of  rock  for  macadam 
roads  will  be  continued. 

A  bulletin  on  the  testing  of  road  materials,  giving  a  detailed  account 
of  the  methods  employea  and  the  results  obtained  in  this  laboratory, 
is  now  in  press. 

THE  DRUO   LABORATORY. 

This  laboratory  went  into  operation  on  March  1,  1903,  and  has 
already  reported  on  120  samples  of  drugs  and  chemicals.  The  work 
so  far  done  on  representative  samples  of  drugs  shows  that  some  of 
these  articles  are  of  a  very  unsatisfactory  character.  A  bulletin  enti- 
tled Adulterated  Drugs  and  Chemicals  is  about  to  be  issued. 

BXJBEAU  OF  SOILS. 
PROGRESS  AND  COST  OF  THE   SOIL   SURVEY. 

The  work  in  which  the  Bureau  of  Soils  is  engaged  forms  an  impor- 
tant link  in  the  chain  of  duties  devolving  on  tne  Department.  It  is 
fundamental  in  character,  and  as  the  survey  and  classification  of  the 
soil  progresses  the  results  arc  being  more  and  more  made  use  of  by 
other  offices  of  the  Department,  as  well  as  by  outside  investigators  and 
by  our  citizens. 

Up  to  this  time  the  distribution  of  the  surv^eys  has  been  influenced 
by  the  desire  to  gain  as  wide  a  knowledge  as  possible  of  the  soils  used 
in  the  most  important  agricultural  industries  of  the  country,  and  in 
this  way  the  work  has  been  scattered  through  all  parts  of  the  country. 
Thus  studies  have  been  made  of  Eastern  and  Western  fruit  districts,  of 
sugar-beet  lands,  of  the  cotton  and  rice  lands  of.  the  South,  of  the  corn 
lands  of  the  Central  West,  and  the  wheat  lands  of  the  Northwest  and 
the  Pacific  coast,  and  of  the  soils  of  all  the  important  tobacco  districts. 

One  important  purpose  of  the  work  is  to  provide  data  for  the  com- 
parative studv  of  more  or  less  widely  separated  areas  devoted  to  the 
cultivation  of  similar  products,  with  a  view  to  carrying  the  better 
practices  of  one  area  to  the  other,  and  of  suggesting  improvements  in 
the  methods  used  and  changes  in  the  kind  of  crops  grown.  It  is  one 
purpose  of  the  work  to  show  where  old  industries  can  be  extended  or 
new  ones  established,  while  the  value  of  the  reports  and  maps  to  those 
wishing  to  purchase  lands  for  any  specific  pui'pose  is  too  evident  to 
need  emphasis. 

The  statistics  collected  by  the  Bureau  will  be  particularly  important 
in  the  carrying  on  of  immigration  and  colonization  enterprises. 
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The  area  surveyed  and  mapped  during  the  fiscal  year  was  23,293 
square  miles,  or  14,907,520  acres,  an  area  just  about  equal  to  the  total 
area  previously  surveyed  since  the  beginning  of  the  work,  four  years  ag-o. 

This  enlarged  work  has  been  accomplished  in  part  by  the  or^niza 
tion  of  five  new  field  parties  on  the  1st  of  March,  made  possible  by 
increased  appropriations  by  Congress,  and  partly  by  keeping  tHe 
parties  continuously  in  the  field,  moving  to  Southern  areas  in  the  win- 
ter. While  considerable  time  was  lost  m  some  of  the  areas  bv  reason 
of  excessive  rains,  upon  the  whole  this  plan  has  worked  well  and 
has  materially  reduced  the  cost  per  square  mile.  The  work  has  been 
carried  on  during  the  year  in  63  areas  in  34  States  and  Territories,  as 
shown  in  the  following  tables: 

Areas  surveyed  and  mapped  during  fiscal  year  ended  June  SO,  1903^  and  tlw  areas  pre- 

vionsly  r€p<yrted. 


State  or  Territory, 


Work  dnr- 
luK  1903. 


Alabama 

Arizona 

Arkansas  . . . 
California  .. 

Colorado 

Connecticut 

Florida 

Georgia 


Idaho... 
Illinois  . 
Indiana. 
Iowa 


Kansas 

Kentucky 

Louisiana 

Maryland 

Massachusetts. . 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

New  Jersey 

New  Mexico  . . . 

New  York 

North  Carolina. 
North  Dakota . . 
Ohio 


Oregon 

Pennsylvania . . 

Porto  Rico 

South  Carolina. 
South  Dakota . . 
Tennessee 


Texas , 

Utah 

Virginia 

Washington. 
Wisconsin.. . 


Sq.  mH€». 

1,223 
108 
251 

1,959 

1, 195 
273 
W8 
186 
678 

2,241 
387 
576 


507 
740 
487 
267 
30 
233 
661 
751 


395 


1,346 
185 


i,2:j8 

200 

1.H3 

51 
95,'> 


Work 

previously 

rep>ort«d. 


Total. 


Sq.milca.   |  Sq. 


503 


1,075  I 
1,221 

856  I. 

875 

386    . 

266 


1.962 
150 
245 


571 

899 

1,856 


410 
464 
330 
202 
2,147 
143 
828 


656 
168 
107 
908 
129 
483 
3,425 


980 


938 
390 
686 


M7 
495 
79^1 
1,60-1 
459 


I 


miles. 

1,223 
611 
251 

3,921 

1,345 
518 
548 
757 

1,077 

3,592 
887 

1,016 
464 
837 
942 

2,684 
410 
858 
238 

1.317 
919 
107 

1,308 
129 

1,558 

4,646 
856 

1,356 
886 

1,204 
880 

2,082 
485 
547 

1,733 
994 

2,747 
510 
965 


Arm. 
782,720 
391,040 
160,640 

2,509,440 
860,800 
831,520 
350,720 
484,480 
689,280 

2,298,880 
247.6.S0 
650,240 
297,600 
535,680 
602,880 

1,685,760 
262.400 
549,129 
149,120 
842.880 
588,160 
68,480 
833,920 
82,560 
997,120 

2,973,440 
647,840 
867.200 
247,040 
770,560 
211,200 

1,800,480 
310.400 
850,060 

1, 109, 120 
636,160 

1,758,080 
826.400 
611,200 


Total. 


•23, 293 


22, 145 


45,738       29,272,320 
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Oosi  of  mrvey. 

Cost  of  field  work $51,136.60 

Supplies 1,901.59 

Traveling  expenses  l)etween  areas 5, 215. 76 

Other  expenses 5, 059. 56 

Total  cost  of  soil  survey 63, 313. 51 

Paid  l)y  State  organizations 1, 748. 35 

Paid  by  Department  of  Agriculture 61, 565. 16 

Area  surveyed square  miles. .  23, 299 

Cost  of  work  in  field  per  square  mile $2. 19 

Transportation,  supplies,  and  other  expenses  per  square  mile |0. 52 

Total  cost  per  square  mile $2. 71 

Cost  to  Department  of  Agriculture  per  square  mile $2. 63 

The  cost  of  work  in  the  field  has  increased  from  $1.83  per  square 
mile,  as  reported  last  year,  to  $2.19  per  sauare  mile.  This  is  due  in 
part  to  increased  salaries,  necessitated  by  tne  fuller  experience  of  the 
principal  assistants,  and  in  part  to  a  large  amount  of  i*ainy  weather  in 
the  winter,  which  raised  the  cost  in  some  of  the  Southern  areas  very 
considerably  above  the  average. 

On  the  other  hand,  the  advantage  of  keeping  the  men  out,  in  spite 
of  the  delays  from  the  winter  rains,  is  seen  in  the  reduced  cost  per 
square  mile  where  all  expenses  chargeable  to  the  soil-survey  work  are 
included.  Last  year  the  average  cost  to  the  Department  of  Agricul- 
ture was  $2.81  per  square  mile,  and  this  year  the  total  cost  is  $2.63 
per  square  mile.  It  is  probable  that  this  is  the  lowest  cost  that  can  be 
reached,  and  from  now  on  the  cost  may  gradually  increase  somewhat, 
owing  to  the  increased  salaries  which  it  may  be  necessary  to  pay  to 
hold  experienced  men  in  the  service. 

There  has  been  a  great  demand  for  our  men  from  colleges  and  experi- 
ment stations  and  in  private  entei-prises,  but  it  has  been  the  desire  of 
the  Department  to  keep  the  men  at  least  five  years  in  the  soil  survey, 
after  which  it  is  l)elieved  they  will  have  had  as  much  experience 
as  they  can  get  from  such  service,  and  they  should  then  be  prepared 
to  take  up  special  lines  of  investigation,  or  be  ready  to  enter  into 
positions  of  responsibility  in  educational  institutions  where  soil 
investigations  are  being  built  up. 

Although  a  total  of  $61,565.16  was  spent  by  the  Department  for  the 
soil-survey  work  and  $1,748.35  by  State  organizations  cooperating, 
and  63  areas  were  surveyed  and  mapped,  with  an  average  of  369  square 
miles  each,  we  were  unable  to  reacn  more  than  half  of  the  areas  in 
which  surveys  have  been  reouested,  and  we  have  on  file  requests  for 
nearly  two  years'  work  with  tne  number  of  parties  available  with  our 
present  appropriations. 

PUBLICATION  OF  THE   REPORT  ON  FIELD  OPERATIONS. 

In  my  last  report  I  called  attention  to  the  urgent  need — if  the  full 
benefit  of  the  soil-survey  work  is  to  be  secured — of  a  change  in  the 
manner  of  publishing  and  distributing  the  reports  on  the  soil  surveys. 
As  the  law  now  stanas,  in  the  joint  resolution  approved  February  23, 
1901,  the  manuscript  of  these  reports  has  to  be  su  omitted  to  the  Public 
printer  all  at  one  time,  and  the  reports  must  be  issued  as  one  volume, 
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with  the  maps  in  an  accompanying  portfolio.  The  Senate  and  House 
of  Representatives  together  have  9,000  copies  and  the  Department  has 
8,000  copies  for  distribution.  This  gives  each  Representative  about 
16  and  each  Senator  about  32  copies — about  enough  for  the  public 
libraries  and  institutions  in  their  respective  States.  In  addition  the 
Department  has  usually  ordered  from  600  to  1,000  reprints  of  the 
report  on  each  separate  area,  and  has  distributed  these  as  far  as  they 
would  go  in  the  aistricts  to  which  the  work  pertains.  Besides  being 
entirely  inade<}uate  to  fill  Congressional  needs,  this  manner  of  publica- 
tion has  the  disadvantage  of  not  enabling  the  Department  to  meet  the 
local  demands. 

One  of  the  chief  values  of  this  work  lies  in  the  suggestions  it  affoi*d8 
to  the  owners  of  land  in  the  area  in  directing  their  attention  to  new 
crops  and  to  better  methods  of  agriculture.  The  bound  copies  that 
go  to  libraries,  public  institutions,  and  prominent  citizens  are  very 
good  as  works  or  reference;  but  for  the  utmost  good  to  come  of  the 
soil  survey,  copies  of  the  separate  reports  and  soil  maps  should  be 
placed  in  the  hands  of  a  considerable  number  of  people  within  the  area 
surveyed,  and  our  experience  in  the  past  has  shown  that  there  are 
from  500  to  several  thousand  requests  of  this  kind  that  the  Department 
has  not  been  able  to  meet.  I  would  therefore  recommend  to  Congress 
that,  in  addition  to  the  bound  volumes  already  authorized,  there  be 
printed  in  the  form  of  advance  sheets,  as  soon  as  the  manuscript, 
maps,  and  illustrations  can  be  prepared,  a  separate  report  on  each  area 
surveyed  as  completed,  of  which  500  copies  shall  be  for  the  use  of  each 
Senator  from  the  State^  2,000  copies  for  the  use  of  the  Representative 
for  the  Congressional  district  in  which  the  survey  lies,  and  1,000  copies 
for  the  use  of  the  Department  of  Agriculture.  The  reports  could 
in  this  way  be  sent  out  from  six  to  twelve  months  earlier  than  is  now 
possible,  and  could  be  distributed  while  the  matter  is  still  fresh  in  the 
minds  of  the  people  who  have  watched  the  progress  of  the  field  work. 
It  would  also  be  practicable  in  this  way  to  supply  the  local  demand, 
a  thing  quite  impossible  under  the  present  plan.     ^ 

ALKALI  BEOLAHATION. 

During  the  past  year  the  Bureau  of  Soils  has  been  engaged  in 
making  alkali  reclamation  demonstrations  in  several  parts  of  the  arid 
West.  One  such  experiment  is  located  near  Salt  Lake  Citv,  Utah, 
where  there  is  an  area  of  about  120  square  miles  (75,000  acres)  of  land 
unproductive  because  of  excess  of  alkali.  A  tract  of  40  acres,  typical  of 
this  waste  land,  was  secured  in  the  summer  of  1902  for  the  purpose  of 
experiment,  and  the  work  of  reclamation,  which  is  being  done  in 
cooperation  with  the  Utah  Experiment  Station  and  the  owner  of  the 
land,  has  progressed  rapidlj'^  and  satisfactorily. 

At  the  time  of  beginning  the  work  on  this  tract  it  contained  a  little 
more  than  2i  per  cent  of  salt,  or  a  total  of  6,650  tons  of  salt  in  the 
soil  to  a  depth  of  4  feet.  At  the  present  time  there  has  been  removed 
from  this  tract,  by  the  simple  method  of  underdrainage  and  flooding, 
two-thirds  of  tliis  quantity. 

The  following  table  gives  the  quantity  of  water  added  to  the  40-acre 
tract  and  the  amount  of  salt  added  in  the  irrigation  water.  The  period 
covered  extends  from  September  1, 1902,  to  September  1, 1903. 
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Total  guaTitity  of  water  used  in  flooding  and  amount  of  salt  added  from  this  source  in  the 

experiment  at  Salt  Laxe, 


Date. 


1902. 

September 

October 

November 

December 

1903. 

January 

Febniarj' 

March 

April 

May 

Do 

June 

Do 

July 

Do 

August 

Total 


Water 
added. 


Cubicfeet, 
284,400 
940,000 
171,300 
166,500 

291,800 

136.400 

132,000 

112,000 

576,900 

760,900 

106,000 

676,600 

36,588 

1,691,966 

2,122,157 


8,305.411 


Source  of 
water. 

Salt 
added. 

Founds. 

Canal 

24,000 

do 

83,900 

Rain 

do 

Rain 

do 

do 

do 

do 

I      79,000 

Canal 

Rain 

70,700 

Canal 

Rain 

169,190 

Canal 

do 

212,000 

638,790 

The  following  table  shows  the  drainage  from  the  tract  from  Sep- 
teml^er  1, 1902,  to  September  1, 1903,  ana  the  quantity  of  salt  removed 
in  the  drainage  water  during  that  period: 

Ibtai  quantity  of  water  carried  off  through  the  drains  and  the  quantity  of  salt  rnnored  in 

this  way  in  the  experiment  at  /Saft  Lake. 


Date. 


1902. 

September 

October 

November 

December 

11)03. 

January  

Februarj' 

March 

April 

May 

June 

July 

August 

Total 


Drainage. 


Cubicfeet. 
158,700 
265,000 
251,000 
139,700 

257,300 
174,400 
428,000 
26,900 
521,600 
274.500 
480,490 
814,890 


3,792,380 


Salt 
removed. 


Pounds. 
152.200 
195,100 
353,800 
187,600 

891,200 
214,800 
590,700 
26,500 
567,100 
345,200 
556,459 
1,221,742 

4,802,601 


From  the  foregoing  tables  it  will  be  seen  that  there  has  been  added 
to  the  Swan  tract  8,305,411  cubic  feet  of  water,  equivalent  to  57  inches 
in  depth  over  the  entire  tract,  and  of  this  quantity  3,792,380  cubic  feet, 
or  45  per  cent,  was  recovered  in  the  drainage.  This  drainage  water, 
equivalent  to  26.2  inches  in  depth  over  the  entire  tract,  carried  2,401 
tons  of  salt.     Should  we  consider  the  seepage  water  which  has  drained 
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into  the  subsoil  and  not  out  through  the  drainage  tile,  it  is  likely  that 
at  least  4,000  tons  of  salt  have  been  eliminated  from  the  land. 

Seventy-five  per  cent  of  the  area  of  the  tract  at  Salt  Lake  contained 
less  than  0.40  per  cent  of  alkali  in  the  first  foot  of  soil  as  against  2i 
per  cent  one  year  ago,  and  the  entire  area,  it  is  believed,  will  be  suffi- 
ciently sweetened  by  the  end  of  the  present  season  to  permit  the  grow- 
ing of  a  shallow-rooted  cpop.  It  will  be  neen  from  this  that  the 
ultimate  complete  reclamation  of  the  land  seems  assured,  and  the 
Department  believes  that  the  object  lesson  thus  afforded  the  farmers  of 
this  and  other  arid  regions  will  stimulate  them  to  take  up  the  work  of 
reclaiming  these  waste  but  fertile  lands. 

The  value  of  the  alkali  lands  at  Salt  Lake  City  is  onlv  $8  an  acre, 
while  lands  not  affected  by  alkali  bring  from  $100  to  ^350  an  acre. 
The  cost  of  installing  the  drainage  svstem  was  about  $16  an  acre,  so 
that  even  with  the  additional  cost  of  the  irrigation  water  the  margin 
of  profit  in  the  reclamation  of  these  lands  is  wide  enough  to  interest 
capital. 

Besides  the  work  at  Salt  Lake  City,  a  tract  of  20  acres  near  Fresno, 
Cal. — where  lands  have  depreciated  not  less  than  $1,000,000  in  value  in 
the  last  few  years  on  account  of  the  rise  of  alkali — was  taken  under 
lease  for  reclamation.  This  land  was  at  one  time  sold  for  $350  an 
acre,  but  had  become  badly  alkaline,  and  was  abandoned  and  of  merely 
nominal  value  at  the  time  of  undertaking  its  reclamation.  The  work 
at  Fresno  has  been  quite  as  successful  as  at  Salt  Lake  City,  and  at  the 
end  of  four  and  a  half  months  the  greater  part  of  the  20  acres  was  in 
condition  to  permit  the  planting  of  alfalfa,  which  crop  will  be  seeded 
as  soon  as  the  proper  season  arrives. 

The  cost  of  installing  the  drains  at  Fresno  was  $15  an  acre,  but  at 
Yakima,  Wash.,  where  a  third  experiment  is  under  way,  the  cost  was 
$21  an  acre,  a  difference  due  mainly  to  the  higher  price  for  drain  tile. 
The  system  at  Yakima  has  also  been  successfully  installed,  and  land, 
worthless  for  agricultural  purposes  at  the  inception  of  the  experiment, 
will,  it  is  believed,  be  in  as  productive  a  condition  at  the  end  of  two 
3^ears  as  contiguous  lands  now  valued  at  $150  an  acre. 

It  is  the  purpose  of  the  Department  to  establish  six  of  these  demon- 
stration experiments  in  parts  of  the  West  where  there  has  been  great 
loss  from  the  rise  of  alkali.  The  need  for  such  object  lessons  has  oeen 
forcibly  impressed  upon  the  Department  by  the  apathy  of  the  com- 
munities where  the  alkali  evil  exists  and  increases.  The  people  seem 
to  stand  in  awe  of  alkali  and  to  doubt  that  they  can  cope  with  it,  not- 
withstanding the  insistent  teachings  of  experts  to  the  contrary.  This 
is  not  the  case  in  Egypt,  where  vast  areas  of  land  more  salty  than  any 
but  the  very  worst  soils  in  the  Colorado  Desert  have  been  reclaimed 
b}^  practically  the  same  methods  as  those  recommended  by  the  Depart- 
ment and  now  successfully  in  use  in  these  experiments.  And  these 
demonstrations  have  been  undertaken  in  the  belief  that  when  the  peo- 
le  sec  that  the  rise  of  aJkali  can  be  prevented,  or  that  where  alkali 
as  accumulated  it  can  be  economically  removed,  they  will  take  the 
matter  into  their  own  hands  and  either  privately  or  cooperatively 
set  about  the  systematic  protection  and  reclamation  of  these  very 
valuable  western  lands. 

TOBACCO    INVESTIGATIONS. 

Some  supervisory  work  was  done  in  Connecticut  during  the  past 
fiscal  3^car,  but  the  large  purposo  of  the  Department,  which  was  to 
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show  the  Connecticut  tobacco  growers  that  a  wrapper  leaf  of  superior 
quality  could  be  produced  on  a  specific  soil  type  established  in  the  soil 
survey  of  the  Connecticut  Valley,  has  been  successfully  brought  to  a 
close.  It  remain^  now  for  the  growers  to  put  the  shade-grown  Sumatra 
industry  on  a  substantial  basis,  toward  which  condition  great  progress 
has  already  been  made. 

The  investigation  of  the  fermentation  of  Ohio  tobacco  has  also  been 
continued,  and  the  interest  in  bulk  fermentation,  which  is  far  better 
than  the  (^ase  method  up  to  this  time  largely  employed  by  the  packers, 
is  gaining  ground. 

The  cmantity  of  tobacco  handled  according  to  the  method  prescribed 
by  the  bureau  of  Soils  has  increased  from  655,200  pounds  of  the  1901 
crop  to  4,204,800  pounds  of  the  crop  of  1902.  This  tobacco  is  Zinuner 
Spanish  and  Little  Dutch,  varieties  used  in  the  manufacture  of  cigars, 
and  the  substitution  of  the  bulk  method  of  fermentation  for  the  pres- 
ent practice  of  case  fermentation  will  not  onlv  prevent  great  loss  from 
rot  and  imperfect  curing,  but  will  also  result  in  a  general  improve- 
ment in  the  several  grades  of  this  tobacco,  and  thus  greatly  increase 
the  profits  of  the  grower  and  packer. 

By  far  the  most  important  work  of  the  Bureau  of  Soils  during  the 
past  year,  under  the  authorization  for  tobacco  investigations,  has  been 
the  experimental  growing  of  Cuban  cigar-leaf  tobacco  on  certain  soils 
in  South  Carolina,  Alabama,  and  Texas.  These  soils,  the  Orangeburg 
sandy  loam  and  the  Orangeburg  loam,  are  apparently  very  similar  to 
the  tobacco  soils  of  Cuba,  and  the  aroma  of  the  leaf  grown  on  one  of 
these  soils  in  Texas  has  been  pronounced  by  the  trade  to  be  very  fine. 
The  crops  grown  on  the  experimental  plots  are  now  in  course  of 
fermentation,  and  it  is  too  early  to  state  definitely  what  the  outcome 
will  be,  but  so  far  as  is  now  known  the  quality  of  the  leaf  will  be 
excellent. 

As  these  experiments  in  the  South  look  toward  the  establishment  of 
a  new  tobacco  industry  in  that  part  of  the  country  and  to  the  produc- 
tion of  a  leaf  to  compete  with  the  Cuban  grown  tolmcco,  a  compara- 
tive statement  of  the  production  and  value  of  the  domestic  lear  and 
the  imports  and  va^ue  of  the  Cuban  tobacco  is  appended. 

Vroducticn  and  value  of  filler  tobacco  in  1901, 


Type. 


Ohio 

Pennsylvania 

Other  domcfitic  filler 

Total  domestic  filler 
Imported  Cuban,  1901 


Produc- 
tion. 


Pound». 
35,654,314 
17,614,380 
17,666,631 


Value. 


70,935,225 
18,65-1,775 


$3,8»2,839 
2,113,725 
1,971,584 

7,918,148 
16,212,773 


In  the  above  table  the  production  of  the  domestic  tobacco  is  on  the 
basis  of  the  fermented  leaf,  20  per  cent  having  been  deducted  from  the 
total  production  for  shrinkage  in  fermentation  and  loss  in  handling. 
In  the  case  of  Ohio  the  necessary  allowance  for  other  types  than  the 
filler  types  grown  in  the  State  has  been  made.  Two  cents  per  pound 
has  been  added  to  the  value  of  the  domestic  tobacco  to  provide  for  the 
expense  of  fermentation,  etc.,  thus  putting  the  Cuban  imports  and 
domestic  tiller  on  the  same  basis.     It  will  be  seen  from  these  figures 
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that  the  Cuban  imports,  while  only  one-fourth  as  great  in  quantity,^ 
represent  two  and  one-third  times  the  value  of  the  domestic  product. 
It  is  the  purpose  of  the  Departmest,  ijf  the  results  of  this  year's  work 
warrant,  to  carry  on  the  filler  experiments  in  the  South  on  broader 
lines,  similar  to  those  of  the  Sumatra  experiments  in  Connecticut,  and 
then  to  extend  its  operations  into  other  States  where  the  results  of 
the  soil  survey  show  that  tobacco  can  be  raised  or  where  improvements 
can  be  made. 

WORK  OF  THE   SOIL  LABORATORIES. 

Besides  routine  work  the  laboratories  of  the  Bureau  of  Soils  have 
been  developing  several  special  investigations  in  the  physics  and 
chemistry  of  soUs.  Much  of  their  work  is  of  a  purely  tecnnical  char- 
acter, necessary  to  a  proper  understanding  and  nandling  of  the  large 
soil  problems  which  the  Bureau  is  investigating,  but  not  in  itself  of 
immediate  interest  or  value  to  the  practical  agriculturist.  Some  of 
the  work,  however,  has  an  immediate  interest  and  is  of  a  far-reaching 
and  fundamental  character. 

The  subject  of  most  practical  importance  to  the  farmers  of  the  * 
country  is  the  yield  of  crops,  which  has  been  popularly  believed  to  be 
more  or  less  directly  influenced  and  controlled  by  the  chemical  char- 
acteristics of  the  soil.  The  Bureau  has  therefore  made  an  exhaustive 
research,  the  results  of  which  modify  very  materially  the  current  con- 
ceptions of  this  matter.  In  considering  the  question  the  aim  was  to 
determine  what  amount  and  propoition  of  the  several  mineral  plant 
foods  were  actually  in  solution  in  the  soil  at  any  one  time,  or  from 
time  to  time;  since  it  has  been  admitted  by  practically  all  authorities 
that  it  is  the  solution  naturally  existing  in  soils  which  is  the  imme- 
diate source  of  the  mineral  f  ooas  obtained  by  the  crops  growing  upon 
them.  Bimer  and  Lucanus,  as  long  ago  as  1866,  pointed  out  that 
plants  can  be  grown  to  perfection  in  well  water  if  suitable  physical 
conditions  are  preserved,  and,  as  a  matter  of  fact,  they  grew  oat  plants 
in  such  water,  renewed  weekly,  the  yield  of  grain  being  double  that 
from  a  rich  garden  soil. 

Until  the  work  was  undertaken  in  this  Department  it  had  never  been 
possible  to  make  a  satisfactory  study  of  this  subject,  owing  to  the 
difiBculties  encountered  in  isolating  the  natuitil  nutrient  solution  from 
the  solid  soil  and  in  analyzing  this  solution  for  the  extremely  small 
amounts  of  dissolved  material  maintained  in  it. 

By  careful  work  and  unusual  ingenuity  these  analytical  difficulties 
have  been  surmounted  by  the  Bureau  and  methods  devised  that  enable 
us  to  obtain  the  soil  solution  and  to  estimate,  with  a  degree  of  accuracy 
little  short  of  marvelous,  the  amounts  of  the  constituents  contained 
which  are  of  significance  for  plant  growth.  Moreover,  by  means  of 
portable  outfits  it  has  been  possible  to  make  these  determinations  in 
the  field,  where  local  conditions  can  be  studied  in  conjunction  with  the 
analysis  of  fresh  soil  samples^ 

The  chief  of  the  Bureau,  Professor  Whitney,  concludes,  from  the 
consideration  of  some  hundreds  of  examinations  with  these  new  and 
exceedingly  delicate  methods,  that  there  is  no  apparent  relation 
between  the  dissolved  salts  of  the  soils,  as  determined  by  the  methods, 
and  the  yield  of  crops,  and  that  there  are  no  constant  differences 
between  the  different  typaa  of  8oil,  although  these  types  differ  widely 


REPORT  OF  THE  SECRETARY  OP  AGRlOaLTURE.       57 

in  their  agricultural  values.  With  such  small  differences  as  were 
actually  found,  quite  as  often  the  larger  amount  of  plant  food  was 
found  associated  with  a  poorer  crop,  and  vice  versa;  and,  furthermore, 
the  chemical  differences  between  soils  of  various  types  with  known  wide 
variations  in  agricultural  value,  or  between  soils  of  the  same  type  sup- 
porting on  the  one  hand  good,  on  the  other  poor  crops,  were  no  larger 
than  those  found  between  soils  yielding  approximately  equal  crops. 

He  argues,  therefore,  that  nearly  all  soils  are  amply  supplied  with 
the  necessary  mineral  plant  food,  and  that  these  plant  foods  are  not  in 
themselves  a  matter  of  paramount  importance  to  the  agriculturist,  for 
their  supply  as  regards  the  plant  is  determined  by  the  supply  of  soil 
moisture  which  the  crop  can  obtain  from  the  soil;  that  the  chemical 
analysis  of  a  soil  can  not  in  itself,  therefore,  throw  much  light  upon 
the  problem  of  fertility,  but  when  the  farmer  attempts  to  control  the 
factors  governing  crop  yield  his  attention  must  be  directed  to  the 
mechanical  condition  of  the  soil  as  affecting  the  supply  of  soil  moisture 
with  its  dissolved  mineral  nutrient,  to  the  effects  of  climate,  to 
rotation,  and  to  genei*al  soil  management.  These  matters  have  all 
been  fully  treated  in  a  recent  publication  (Bulletin  No.  22)  of  the 
Bureau  of  Soils. 

BUBEAU  OF  STATISTICS. 
WORK   OF  THE  YEAR. 

The  work  of  the  Bureau  of  Statistics  has  been  continued  on  the 
usual  lines.  In  addition  to  the  regular  work  in  estimating  crop  con- 
ditions, etc.,  statistical  matter  relating  to  the  principal  crops  ana  farm 
animals,  freight  i*ates,  exports,  etc.,  m  the  United  States  and  foreign 
countries  has  been  prepared  for  publication,  and  numerous  inquiries 
from  various  interested  parties  as  well  as  Bureaus  and  Divisions  of 
this  Department  have  been  answered,  all  of  which  has  necessitated  a 
vast  amount  of  research  and  compilation. 

Several  special  reports  have  been  published  during  the  year.  These 
reports  include  a  statistical  description  of  the  "Wheat  Forts  of  the 
Pacific  Coast," ''Practices  in  Crop  Rotation,"  "Flaxseed  Production," 
** Commerce  and  Manufacture  in  the  United  States,"  "Milk  Transpor- 
tation: Freight  Rates  to  the  Largest  Fifteen  Cities  in  the  United 
States,"  and  "Relations  of  Population  and  Food  Products  in  the 
United  States." 

FOREIGN   AORICULTURAL  STATISTIGB. 

The  statistical  expert  who  has  for  some  years  had  charge  of  the  crop 
statistics  of  foreign  countries  competing  with  the  United  States  has 
been  stationed  during  the  year  in  London,  England,  where  he  has  been 
in  closer  touch  with  the  statistical  offices  of  the  different  European 
governments,  whose  reports,  along  with  the  most  authoritative  com- 
mercial inteUigence  of  interest  to  American  agriculturists,  he  trans- 
mits to  Washington  by  mail  or  cable  from  time  to  time.  Negotiations 
with  the  governments  of  various  important  grain-producing  coun- 
tries of  Europe,  and  also  with  that  of  the  Dominion  of  Canada,  look- 
ing to  a  telegraphic  interchange  of  crop  reports  similar  to  that  already 
in  operation  between  the  United  States  and  Hungary  have  been  con- 
tinued, and  it  is  not  improper  to  st^ite  that  these  negotiations  have  now 
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reached  such  a  stage  that  there  are  good  grounds  for  believing  that 
the  growing  season  of  another  year  will  see  the  American  farmer 
placed  in  as  prompt  possession  of  trustworthy  statistics  concerning 
the  principal  grain  crops  of  foreign  countries  as  he  is  of  those  of  the 
United  States. 

(XK)PERATION   WITH   OTHER  BUREAUS  AND   DIVI8IONB. 

During  the  jrear  there  has  been  cordial  cooperation  between  the 
Bureau  of  Statistics  and  the  Bureau  of  Plant  Industry,  the  Bureau  of 
Animal  Industry,  the  Bureau  of  Forestry,  and  the  Bureau  of  Soils, 
with  such  satisfactory  results  as  to  assure  even  greater  cooperation 
and  mutual  dependence  in  the  future  than  in  the  past.  Throaghoat 
the  whole  of  the  research  work  of  the  Department  the  best  results 
have  been  obtained  by  the  cooperation  of  one  set  of  specialista  with 
another.  The  statistical  work  contained  in  the  various  publications  of 
the  different  branches  of  the  Department  of  Agriculture  is  largely 
done  by  employees  of  the  Bureau  of  Statistics,  and  such  statistical 
work  as  is  -not  aone  in  that  Bureau  is  carefully  revised  by  the  Statis- 
tician and  receives  his  approval  before  being  published  as  the  work 
of  any  other  Division  or  Bureau  of  the  Department. 

CX)ST  OF  CROP   PRODUCTION. 

In  cooperation  with  the  State  Agricultural  College  of  Minnesota, 
an  investigation  is  being  conducted  by  the  Division  of  Statistics  to 
determine  the  cost  of  production  per  acre  of  the  principal  crops. 
Although  this  work  is  not  sufficiently  complete  to  permit  of  publica- 
tion of  results  at  the  present  time,  these  date,  when  properly  tabulated 
and  analyzed,  will  unaoubtedly  be  of  great  value  in  solving  questions 
of  farm  management,  and  various  other  problems  that  confront  the 
modern  farmer. 

THE   STATISTICAL  LIBRARY. 

While  there  is  no  branch  of  statistics  having  a  close  relation  to  the 
agricultural  industry  that  is  not  more  or  less  adequately  represented 
in  the  Department's  stetistical  library,  as  regards  the  liteniture  of 
prices,  it  is  believed  to  be  the  best  equipped  library  in  the  country, 
and  no  reasonable  expenditure  that  may  be  necessary  to  maintain  its 
present  high  stending  should  be  withheld.  Its  card  index  to  agricul- 
tural stetistics  is  exceptionally  complete  and  well  arranged  and  has 
proved  of  great  value  to  visitors  who  have  had  occasion  to  consult  it. 

BUREAU  ORGANIZATION. 

On  Jul}''  1,  1903,  the  Division  of  Stetistics  became  a  bureau,  an^l 
the  Division  of  Foreign  Markets  was  placed  under  the  direction  of  the 
Stetistician.  Both  the  clerical  and  field  forces  will  now  be  mate- 
rially strengthened,  and,  while  the  work  must  necessarily  be  con- 
tinued along  practically  the  same  lines  as  heretofore,  no  effort  will  be 
spared  to  strengthen  and  improve  the  reports  on  the  steple  crops  and 
give  more  deteiled  information  with  regard  to  fruits  and  various 
minor  crops.  Until  the  present  year  it  was  found  impossible  to  make 
quantitotive  estimates  of  any  but  the  principal  crops,  but  flax  was 
added  during  the  year,  and  the  necessity  for  extending  this  work  to 
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embrace  other  products — such  as  rice,  sugar,  fruits,  etc. — is  every  day 
being  more  forcibly  brought  to  the  attention  of  the  Department. 
With  a  moderate  addition  to  the  field  force  the  organization  for  col- 
lecting data  will  be  suflSciently  well  organized  to  enable  the  Statisti- 
cian to  include  details  of  all  minor  crops  and  of  fruits  in  his  monthly 
I'eports.  But  to  successfully  extend  the  work  to  embrace  these  crops 
it  will  be  necessary  to  strengthen  the  office  force  by  the  appointment 
of  a  sufficient  number  of  computers  to  collate  and  analyze  tne  reports 
sent  in  by  correspondents  and  field  agents. 

The  organization  of  the  field  force  has  already  been  carried  to  a  very 
high  state  of  efficiencjr,  and  it  is  proposed  materially  to  increase  this 
emciency  by  the  appointment  of  additional  field  agents  so  soon  as  the 
bureau  organization  becomes  eflfective. 

It  is  my  desire  to  so  strengthen  this  Bureau  as  to  enable  it  to  become, 
ns  I  conceive  it  should  be,  the  principal  source  of  reliable  informa- 
tion on  the  agricultural  resources  of  the  country. 

'  FOREIGN  MARKETS. 

COMPREHENSIVE  INVESTIGATIONS. 

Special  comprehensive  investigations  involving  much  labor  in  the 
collection  of  statistics  and  in  table  building  have  engaged  the  efforts 
of  the  Division  of  Foreign  Markets  during  the  fiscal  year.  These 
investigations  bring  toffether  vast  amounts  of  information  concerning 
the  trade  of  this  and  otner  countries  in  exporting  and  importing  farm 
and  forest  products  which  has  not  hitherto  been  in  form  readily  avail- 
able to  the  general  public. 

TASIFFB  OF   FOBEIGN   COUNTRIES. 

On  account  of  the  numerous  changes  in  the  tariff  laws  of  many 
important  countries,  frequent  inquiries  are  referred  to  this  Division 
for  information  regarding  tariff  rates  and  customs  regulations  of  cer- 
tain agricultural  products  in  foreign  countries. 

In  order  to  supply  this  information  in  condensed  form,  the  Bureau 
has  been  charged  with  the  publication  of  a  series  of  bulletins  giving,  in 
English,  the  import  duties  on  certain  important  groups  of  agricultural 
products  that  are  levied  in  foreign  countries. 

The  greatest  care  has  been  exercised  to  make  this  information  accu- 
rate, and  no  efforts  have  been  spared  to  get  the  most  recent  informa- 
tion from  each  country. 

The  countries,  including  their  colonies  and  dependencies,  for  which 
those  tariff  schedules  have  been  compiled,  number  162,  which  includes, 
for  tlie  sake  of  completeness,  the  tariff  of  the  United  States  and  that 
of  the  Philippine  Islands. 

FIFTY   YEARS  OF  EXPORTS. 

The  numerous  demands  for  information  as  to  export  statistics  of 
farm  products  from  the  United  States,  covering  a  period  of  veal's 
longer  than  the  ten-year  statements  customarily  made  by  this  Division, 
have  suggested  the  compilation  of  tables  showing  these  exports  for  a 
long  period  of  years,  beginning  with  1851.     From  these  tables  are 
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derived  the  figures  on  our  exports  of   farm  products  given   in  the 
earlier  portion  of  the  present  report. 

These  figures  exhibit  a  steady  and  regular  increase  in  the  volume  of 
our  agricultural  exporttrade,  in  which  cotton^-ain  and  grain  products, 
and  meat  and  meat  products  were  the  principal  factors.  Other  impor- 
tant items  were  live  animals  and  tobacco.  The  five  items  mentioned 
have  formed  the  bulk  of  our  agricultural  export  shipments  throug'hour 
the  period  1851-1902,  with  the  exception  of  the  years  1861-1865  when. 
on  account  of  the  civil  war,  our  exports  of  cotton  were  almost  entirely 
suspended. 

GERMAN    IMPORTS   OF   FARM    PRODITCTS. 

The  imports  of  farm  products  into  the  German  Empire  were  made  a 
special  subject  of  inquiry  by  the  Division  of  Foreign  Markets,  and 
resulted  in  a  full  analysis  of  products  by  kind  and  by  country'  of 
origin. 

Farm  products  constitute  a  much  larger  percentage  of  the  imports 
of  the  German  Empire  than  they  do  in  this  country,  the  percentage 
for  Germany  being  69.2  for  the  five  years  1897-1901.  The  average 
annual  value  of  the  farm  products  imported  from  1897  to  1901  was 
1745,198,480;  the  amount  for  1901  was  1790,564,700,  of  which  amount 
the  United  States  supplied  21.9  per  cent.  Of  the  imports  of  a^i- 
cultural  raw  materials,  the  United  States  supplied  20.5  per  cent;  food 
products,  21.7  per  cent;  feed  stuffs,  37.3  per  cent;  miscellaneous  farm 
products,  3  per  cent. 

As  contributors  to  the  imports  of  farm  products  into  Gennanj  the 
various  countries  rank  in  order  as  follows,  with  the  percentage  of 
imports  derived  from  each:  United  States,  21.9  per  cent;  Ru.ssia, 
excluding  Finland,  16.3  per  cent;  Austria-Hungary,  10.6  per  cent; 
British  East  Indies,  5.6  per  cent;  Argentina.  5.4  per  cent;  Italy,  4.4 
percent;  France,  4.4  per  cent;  the  Netnerlanas,  4  per  cent;  Brazil,  3.2 
percent;  Belgium,  2.8  per  cent;  United  Kingdom,  2.7  per  cent;  Dutch 
East  Indies,  2.4  per  cent;  British  Australasia,  2.4  percent;  Denmark, 
1.6  per  cent;  Switzerland,  1.6  per  cent;  Roumania,  1.3  per  cent.  No 
other  foreign  country  has  a  percentage  as  high  as  1. 

TRADE  IN  FOREST  PRODUCTS. 

This  subject,  which  had  hitherto  received  scant  attention,  has  been 
made  a  prominent  subject  of  investigation  during  the  year  just  closed, 
and  will  hereafter  receive  the  attention  of  this  Division  in  conjunction 
with  the  subject  of  trade  in  farm  products. 

While  it  is  true  that  in  the  immense  aggre^te  of  our  foreign  trade 
forest  products  occupy  a  small  place  relatively,  yet,  expressed  in 
value,  tnis  trade  has  grown  to  large  proportions,  the  growth  being 
more  especially  manifest  in  exports  than  in  imports.  The  domestic 
exports  of  forest  products  in  1893  amounted  to  $28,127,281,  and  dur- 
ing the  five  years  1893-1897  the  annual  average  was  $31,782,928. 
During  the  following  five  years,  1898-1902,  the  annual  average  grew 
to  $47,648,530,  the  highest  amount  for  one  year  being  $55,369,161  for 
1901.  This  average  was  considerably  exceeded  in  1903,  wnen  the 
amount  was  $58,281,124.  During  the  eleven  years  the  value  of  the 
domestic  exports  of  forest  products  was  about  3  to  4  per  cent  of  the 
total  domestic  exports. 
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During  the  five  years  1893-1897  the  annual  average  value  of  the 
imports  of  forest  products  was  $44,638,795,  an  amount  from  which  the 
imports  for  each  year  did  not  vary  much.  In  the  following  five  years 
the  annual  average  increased  about  $10,000,000,  making  tne  average 
for  1898-1902  $55,205,996;  the  highest  amount  for  one  year  was 
^0,633,078,  in  1900.  In  1903  the  value  of  the  imports  of  forest 
products  rose  to  the  highest  figure  yet  attained,  $71,478,022.  The 
relation  between  the  value  of  the  imports  of  forest  products  and  the 
total  imports  is  expressed  by  5.9  per  cent  for  the  five  years  1893-97, 
being  7.1  per  cent  for  the  five  years  1898-1902  and  T  per  cent  for 
the  vear  1903. 

The  imports  of  forest  products  are  constituted  chiefly  of  various 
gums,  india  rubber,  cork,  dyewoods  and  their  extracts,  and  cabinet 
woods;  also  timber,  lumber,  and  wood  pulp,  principally  from  Canada. 
It  appears,  then,  that  the  principal  portion  of  tnese  imports  is  of 
materials  that  do  not  grow  in  this  country  or,  if  growing  here,  are  not 
produced  in  sufficient  quantities  for  the  demands  of  consumption,  as  in 
the  case  of  timber,  lumber,  and  wood  pulp. 

The  imports  of  agricultural  products  for  1903  amounted  to  $456,199,- 
825,  a  higher  amount  than  for  any  preceding  year  and  $36,060,037 
greater  than  for  1900.  Of  the  total  imports,  44r5  per  cent  are  classified 
as  belonging  to  farm  products.  This  percentage  shows  a  decline;  for 
the  five  years  1893-1897  it  was  51.5  per  cent  and  for  the  five  years 
1898-1902  it  was  48.7  per  cent. 

Farm  products  have  declined  as  an  element  of  domestic  exports  also 
during  tne  last  eleven  years,  although  no  decline  is  perceptible  during 
the  last  five  years.  In  1903,  63.1  per  cent  of  the  total  domestic 
exports  was  composed  of  farm  products. 

Upon  combining  the  domestic  exports  of  forest  products  with  those 
of  farm  products,  the  total  constitutes  67.3  per  cent  of  all  domestic 
exports  for  1903.  The  percentage  for  the  preceding  five  years  was 
68.8.  The  value  of  the  larm  and  forest  products  exported  for  1903 
was  $936,760,575,  convpared  with  which  is  the  annual  average  of  the 
preceding  five  years,  $908,686,344,  and  the  average  of  the  five  years 
1893-1897,  $647,857,875. 

These  two  classes  of  products  constituted  51.4  per  cent  of  the 
imports  of  1903,  the  percentage  for  the  preceding  five  years  being 
55.8  and  for  the  five  years  1893-1897,  57.1.  In  value  the  imports  of 
these  two  classes  of  products  in  1903  amounted  to  $527,677,347,  in 
comparison  with  whic4i  are  the  annual  average  of  the  five  preceding 
years,  $434,331,088  and  the  annual  average  of  the  five  years  1898^ 
1897,  $33,805,721. 

DIVISION  OF  ENT0M0IX>GT.  ] 

WORK  ON   INSECTS  FROM  ABROAD. 
THB  ASIATIC  LADYBIRD  BNSMY  OF  THB  BAN' JOBS  80ALB. 

In  the  report  of  last  year  a  rather  full  statement  was  made  con- 
cerning the  importation  of  a  ladybird  enemy  of  the  San  Jose  scale, 
found  in  China  and  Japan  by  the  first  assistant  entomologist. 
During  the  late  summer  of  1902  eight  colonies  of  this  beetle  were 
distributed  in  six  States.  In  the  experimental  orchard  of  the  Divi- 
sion of   Entomology  the   insect  wintered  well  out  of   doors,   and 
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started  breeding  early  the  present  season.  The  colonies  distributed 
during  that  summer  were  mainly  put  in  charge  of  entomologists 
of  State  experiment  stations.  During  the  early  summer  of  19i>3 
some  26  colonies  were  distributed  in  Maryland,  North  Carolina, 
Georgia,  Alabama,  Delaware,  New  Jersey,  New  York,  Ohio,  Ore- 
gon, Tennessee,  Virginia,  and  West  Virginia. 

Of  last  year's  distributions,  those  sent  to  Georgia  have  given  the 
best  promise.     One  of  these  established  in  a  large  orchard  of  17,(K;0 

Eeach  trees,  with  a  contigjuous  orchard  containing  250,000  troe^, 
oth  orchards  infested  with  scale,  shows  the  mo3t  satisfactory 
results.  By  the  1st  of  July,  1903,  the  ladybird  had  spread  through 
the  original  orchard  of  17,000  trees  and  then  occurred  to  the  nom- 
ber  of  thirty  or  forty  thousand.  Three  additional  broods  are 
expected  during  the  season,  and  these  numbers  should  be  vastly 
augmented.  Colonies  have  been  distributed  from  this  orchard  to 
various  parts  of  Georgia. 

The  experiences  of  the  year  have,  therefore,  been  very  encouraging. 
Every  effort  will  be  made  to  distribute  this  beetle  throughout  the 
regions  where  the  San  Jose  scale  occurs.  The  work,  however,  is  still 
in  the  experimental  stage,  and  too  great  hopes  should  not  be  aroused. 
Recommendations  for  the  prompt  application  of  sprays  and  other 
remedial  treatment  should  not  be  neglected. 

OTHER  BENEFICIAL  INSECTS. 

The  fig  fertilizing  insect  continues  to  be  a  great  success  in  California. 
Large  crops  of  figs  were  raised  at  Fresno,  and  the  quality  seems  to 
have  been  even  better  than  during  the  previous  year.  A  number  of 
new  orchards  of  Smyrna  and  capri-figs  have  been  started,  and  there  is 
no  doubt  that  the  insect  has  been  thoroughly  acclimatized  at  Fresno 
and  at  Niles. 

One  of  the  most  striking  of  the  recent  beneficial  results  of  these 
introductions  has  been  the  good  work  done  by  the  parasitic  enemy  of 
the  black  scale  {Scutellista  cyaned)  which  was  originally  imported  by 
the  Division  of  Entomology  from  Italy  and  later  from  South  Africa!, 
and  established  in  the  orange  and  olive  groves  of  California.  The  best 
work  has  been  done  in  the  southern  part  of  the  State,  where  the  insect 
has  been  established  in  every  county  south  of  Point  Conception.  It 
is  very  plentiful  in  Los  Angeles,  Orange,  and  San  Diego  counties,  and 
is  still  being  sent  out  from  the  office  of  the  First  Deputy  Commissioner 
of  Horticulture  at  San  Francisco.  The  Los  Angeles  commissioners 
distributed  over  400  strong  colonies  at  Escondido.  At  Pasadena  the 
insects  have  spread  naturally,  and  in  the  colonization  districts  over  90 
per  cent  of  the  black  scale  has  been  destroyed  by  the  parasite,  which 
is  still  breeding. 

WORK   ON   THE   COTTON   BOLL,- WEEVIL. 

The  continued  spread  of  the  cotton  boll-weevil,  and  the  danger 
threatening  the  most  important  industry  of  the  South  by  the  direct 
prospect  that  it  will  soon  reach  all  portions  of  the  cotton  belt,  resulted 
m  the  appropriation  by  Congress  of  $20,000  for  a  continuation  and 
enlargement  of  the  work  of  tne  Division  with  that  pest.  This  work 
was  under  the  direct  charge  in  Texas  of  Mr.  W.  D.  Hunterj  who  was 
aided  by  a  number  of  assistants, 
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The  funds  at  the  disposal  of  the  Division  enabled  it  for  the  first  time 

to  conduct  experiments  with  the  cultural  methods  of  controlling  the 

pest  on  a  large  scale.     This  was  accomplished  by  entering  into  con- 

ti-act  with  two  representative  large  planters  in  typical  situations  in 

"Texas.     By  the  terms  of  these  contracts  the  planters  agreed  to  plant, 

oultivate,  care  for,  and  in  every  way  manage  the  crop  exactly  in 

jiccordatice  with  the  directions  of  the  agent  in  charge.     In  this  manner 

the  Division  was  given  practically  complete  charge  of  325  acres,  but 

Avithout  the  trouble  and  expense  of  renting  the  land  and  working  the 

crop.     These  experiments  were  located  at  Calvert,  in   the  Brazos 

Valley,  the  most  seriously  infested  portion  .of  the' territory  at  present, 

and  at  Victoria,  in  the  extreme  southern  portion  of  the  State,  where 

the  existence  of  volunteer  cotton  furnishes  the  weevils  with  food  very 

early  in  the  season,  thus  adding  an  important  feature  to  the  problem 

that  does  not  occur  elsewhere. 

At  Victoria  a  field  labomtorV  was  fitted-up,  where  a  thorough  study 
was  made  of  every  feature  of  the  life  history  of  the  weevil.  The  mat- 
ter of  parasites  and  the  possibility  of  controlling  the  pest  by  their 
artificial  propagation,  which  has  always  appealed  strongly  to  many 
plantei's,  received  especial  attention.  In  pursuance  of  this  feature  of 
the  investigation  the  agent  in  charge  made  a  trip  to  Mexico,  where  the 
governmental  commission  that  had  been  created  for  the  study  of  the 
weevil  problem  has  especially  concerned  itself  with  the  propagation  of 
a  mite  {Pediculoides  vetitricosm)^  which,  at  least  under  certain  con- 
ditions, has  been  found  to  destroy  the  larvae  of  the  pest.  The  agent 
made  a  study  of  the  methods  pursued  in  the  laboratory  of  the  commis- 
sion at  Cuernavaca,  and  through  the  courtesy  of  Prof.  A.  L.  Herrera, 
the  head  of  the  conmiission,  he  was  enabled  to  bring  back  to  Texas  a 
large  number  of  cultures.  These  parasites  were  distributed  from  the 
laboratory  at  Victoria.  The  work  is  being  continued  this  season,  but 
the  indications  are  that  climatic  conditions  will  always  render  unob- 
tainable in  Texas  whatever  useful  results  may  have  been  obtained  in 
Mexico. 

WORK  ON  INSECTS   DAMAGING   FORESTS. 

With  the  beginning  of  the  fiscal  year  a  section  of  the  Division  of 
Entomology  was  organized  for  the  investigation  of  insects  injurious 
to  forests.  Dr.  A.  1).  Hopkins  was  put  in  charge  of  this  work,  and 
during  the  year  three  assistants  were  assigned  to  him.  The  work  was 
carri^  on  in  cooperation  with  the  Bureau  of  Forestry,  and  investiga- 
tions have  been  made  in  nearly  all  of  the  States  and  Territories. 
Depredations  bv  a  bark  beetle  on  the  Silver  Pine,  Red  Fir,  and  Lodge- 
pole  Pine  in  the  Priest  River  Forest  Reserve  in  Idaho,  and  by  an 
important  wood-boring  enemy  of  the  Red  Fir  near  the  Olympic 
Forest  Reserve  in  Wasnington,  were  investigated. 

An  important  result  of  the  work  of  the  year  was  the  determination 
that  the  destruction  of  many  large  areas  of  timber,  which  was  supposed 
to  be  the  result  of  forest  fires,  was  primarily  the  work  of  insects,  the 
insects  having  killed  the  timber,  which  then  offei'ed  favorable  conditions 
for  the  starting  of  extensive  fires.     A  serious  trouble  affecting  the 

Eines  in  the  Ro<*.ky  Mountain  region  from  Arizona  to  Idaho,  caused 
y  bark  beetles  and  which  resulted  in  the  death  of  a  vast  amount  of 
timber  in  the  national  reserves  and  on  public  and  private  lands,  was 
also  investigated. 
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Many  other  similar  investigations  were  carried  on,  and  the  mo8t 
encouraging  progress  was  made  in  the  attainment  of  the  principal 
object  or  the  work,  namely,  the  discovery  and  practical  application  of 
methods  of  preventing  losses  from  the  mvages  of  forest  insects. 
The  recommendations  for  checking  the  rapid  spread  of  pine-destroying 
beetles  in  the  Black  Hills  were  adopted  by  the  General  Land  Office  of 
the  Department  of  the  Interior  with  ^ood  results,  as  were  also  recom- 
mendations for  the  control  of  the  serious  insect  trouble  aflfecting  the 
pine  timber  on  some  200,000  acres  of  forest  and  ranch  land  in  north- 
eastern New  Mexico. 

Three  field  stations  were  established,  one  in  the  Black  Hills,  one  at 
Tryon,  N.  C,  and  one  at  Hoquiam,  Wash. 

WORK  ON  THE  CODLING  MOTH  IN  THE  NORTHWEST. 

This  work,  which  has  been  referred  to  in  previous  reports,  was  com- 
pleted during  the  autumn  of  1902.  The  special  agent  in  charge  during 
the  following  winter  completed  a  full  report  on  the  investigation,  which 
indicates  very  satisfactory  results.  Demonstration  on  a  Targe  scale  of 
the  efficacy  of  the  measures  adopted  and  recommended  showed  to  the 
satisfaction  of  all  concerned  that  the  economical  control  of  the  codling 
moth  in  the  Northwest  is  possible.  It  was  conclusively  shown  that  in 
the  infested  regions  of  the  far  Northwest  from  86  to  100  per  cent  of 
the  fruit  was  injured  if  no  remedial  measure  was  used,  but  that  on 
intelligent  application  of  the  remedies  advised  by  the  Division  of 
Entomology  from  86  to  98  per  cent  of  the  fruit  might  be  saved. 

OTHER  INVESTIGATIONS. 

The  work  upon  injurious  scale  insects  has  been  carried  on  through 
the  year.  The  methods  of  controlling  the  San  Jose  scale  have  become 
more  effective,  and  the  advice  issued  by  the  Division  of  Entomology 
is  embodied  in  two  recently  published  and  revised  circulars  giving  the 
latest  methods  of  control.  Much  work  was  done  in  the  determination 
of  scale  insects  for  experiment  stations  and  individuals,  including 
the  study  of  considerable  material  received  from  foreign  sources,  and 
especially  from  our  new  possessions,  Porto  Rico  and  Hawaii. 

The  investigations  of  msects  injurious  to  truck  crops  have  been 
carried  on,  and  a  special  study  has  been  made  of  those  forms  which 
injure  the  sugar  beet. 

The  work  on  insects  injurious  to  stored  products  has  also  been 
measurably  successful,  and  the  remedies  proposed  for  this  class  of 
insects  have  been  successfully  tried  by  many  individuals.  An  especial 
study  has  been  made  of  the  injuries  of  the  so-called  powder-post 
beetles  to  the  wood  used  in  making  agricultural  tools  and  furniture. 

The  insects  affecting  ornamental  plants  have  also  been  studied  to 
advantage. 

The  investigations  of  insects  in  their  direct  relations  to  the  health 
of  man,  wnich  have  been  under  way  for  two  years  past,  have  been 
continued.  Careful  studies  have  been  made  of  the  nabits  and  geo- 
graphical distribution  of  the  mosquitoes  which  convey  malaria  and 
those  which  convey  yellow  fever.  An  extensive  investigation  of  the 
insects  attacking  the  stems  of  growing  wheat,  rye,  barley,  and  oats, 
not,  however,  including  the  Hessian  fly  which  was  earlier  dealt  with, 
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has  been  completed  during  the  year,  and  a  final  report  prepared  for 
publication. 

The  insects  which  affect  mushrooms,  the  gadflies  or  horseflies,  the 
insects  which  affect  the  seed  of  the  clover  plant,  and  the  insects  which 
affect  the  cranberry  have  been  studied  during  the  year  and  are  being 
written  up. 

The  work  on  insects  affecting  shade  trees,  which  has  been  carried 
on  now  for  seveiml  years,  has  been  continuea,  and  the  preparation  of 
an  extensive  bulletin  on  this  subject  is  under  way. 

WORK  IN   SILK  CULTURE. 

An  appropriation  of  $10,000  to  the  Department  of  Agriculture  for 
investigations  in  silk  culture  was  made  by  Congress  for  me  fiscal  year 
1903.  The  conduct  of  this  investigation  was  placed  in  the  hands  of 
the  Entomologist.  Previous  work  by  the  Department  in  the  years 
1882  to  1891  had  already  demonstrated  the  possibility  of  raising  excel- 
lent cocoons  of  the  domestic  silkwoim  in  all  parts  of  the  United  States 
in  which  the  White  Mulberiy  tree  will  grow.  Therefore,  in  the 
investigations  to  be  undertaken  at  this  time,  the  whole  attention  of 
those  in  charge  is  naturally  devoted  to  the  main  practical  aspects  of 
establishing  the  industry.  Undoubtedly  the  first  steps  are  to  create 
a  general  interest  in  the  subject,  to  insure  the  supply  of  leaves  for 
food  for  the  worms,  and  to  educate  as  many  persons  as  possible  in  the 
care  of  the  worms,  so  that  a  crop  of  cocoons  will  be  assured  to  any 
individual  or  company  desiring  to  go  into  the  reeling  business.  The 
Entomologist,  during  the  summer  of  1902,  visited  the  silk-growing 
regions  of  Europe  and  investigated  the  establishments  for  the  selec- 
tion of  pure  eggs  and  also  investigated  the  communities  in  which  silk 
culture  has  its  strongest  hold.  He  also  contracted  for  the  purchase  of 
two  four-basin  reels.  Considerable  Quantities  of  silkworm  eggs  of 
the  best  races  were  purchased,  and  mulberry  seeds  and  cuttings  of  the 
best  varieties  were  also  contracted  for. 

During  the  winter  and  early  spring  eggs  were  sent  in  small  quanti- 
ties to  all  applicants  who  were  able  to  assure  the  Department  that 
they  had  at  hand  a  proper  supply  of  food  for  the  worms.  To  those 
who  had  no  food  mulberry  cuttings  were  sent.  A  small  crop  of 
cocoons  was  raised  at  the  Department  in  the  spring  of  1903.  Nearly 
all  of  the  persons  to  whom  eggs  were  sent  reported  that  they  had 
been  able  to  rear  the  worms  and  produce  the  cocoons  without  great 
difliculty,  and  letters  were  sent  informing  the  raisers  that  their 
cocoons  would  be  purchased  by  the  Department  at  the  current  Euro- 
pean market  rates.  One  of  the  reels  imported  from  Europe  was  put 
m  operation  at  the  Department  of  Agriculture,  in  Washington.  Two 
expert  reelers  were  secured  from  France,  and  at  the  close  of  the  fiscal 
year  reeling  operations  were  about  to  begin.  The  second  of  the  four- 
basin  reels  was  loaned  to  The  Seri-Culture  and  Manufacturing  Com- 
pany, at  Tallulah  Falls,  Ga.,  where  extensive  planting  of  mulberrv 
trees  has  been  carried  out  and  where  experimental  work  is  promised. 

The  establishment  of  the  silk  industry  in  the  United  States  must  be 
a  matter  of  extremely  slow  accomplishment.  Small  appropriations  by 
the  General  Government  will  assist  in  the  education  of  an  increasing 
class  of  silk  raisers.  The  lack  of  a  market  for  cocoons  is  the  great 
difficulty  at  the  present  time.    The  limited  market  created  by  the 
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Department  out  of  this  small  appropriation  is  in  reality  atx  artificial 
one.  It  is  necessary,  however,  to  induce  people  to  continue  their 
interest  in  the  subject  and  to  educate  a  class  of  sUk  raisers,  and  for 
the  present  this  method  will  be  continued. 

APICULTURAL  INVESTIGATIONS. 

The  correspondence  in  relation  to  apicultural  matters  ha^  been 
constantly  increasing,  and  has  covered  a  wider  range  of  subjects. 

In  the  autumn  of  1902  a  trip  was  made  by  the  apicultural  investi- 
gator through  Nebraska  and  Colorado  for  the  purpose  of  investigating 
certain  conditions,  especially  in  Colorado,  regarding  natural  and  arti- 
ficial bee  pasturage  and  the  early  breeding  up  of  colonies  of  bees  to 
enable  bee  keepers  to  take  full  advantage  of  the  first  crop  of  alfalfa. 
The  recommendations  made  to  cultivate  early  pollen-bearing  crops, 
such  as  Russian  hairy  vetch,  and  to  employ  more  prolific,  hardy,  and 
strong-winged  bees  than  Italians,  such  as  the  Carniolan  and  Cyprian 
races  and  their  crosses,  have,  wherever  followed,  resulted  in  a  marked 
increase  in  the  honey  yield  and  in  earliness  and  size  of  swarms. 

A  number  of  queens  of  select  breeding  have  been  sent  this  year,  as 
in  the  past,  to  experiment  stations  engaged  in  apiarian  investigations, 
and  for  testing  in  sections  where  it  seemed  advisable  to  try  certain 
breeds  or  crosses. 

A  race  of  bees  little  known  in  this  country,  the  Caucasian,  native  to 
the  southeastern  provinces  of  Russia,  bordering  on  the  Black  and 
Caspian  seas,  has  been  under  observation.  It  promises  to  be  a  valu- 
able addition  to  the  varieties  already  bred  in  this  country.  The 
workers  are  good  honey  gatherers  ana  most  remarkably  gentle.  The 
queens  are  quite  prolific.  The  exact  status  of  the  race  as  regards 
nardiness  has  not  yet  been  determined,  although  in  Colorado  thev  have 
not  seemed  inferior  in  wintering  qualities  to  the  Italians  already  there. 

EXPERIMENTAL   WORK   WITH   INSECTICIDES. 

The  value  of  the  standard  insecticides,  both  for  biting  and  sucking 
insects,  including  food  poisons  and  substances  which  kUl  by  contact 
merely,  has  been  established  by  many  years  of  experiment,  but 
nevertheless,  by  the  practical  work  of  the  Division  of  Entomology, 
such  standard  insecticides  receive  each  year  the  indorsement  of  a<Mi- 
tional  satisfactory  experience.  This  applies  not  only  to  the  control  of 
insect  enemies  oi  field  and  garden  crops  and  fruits,  out  also  to  house 
pests,  as  illustrated  by  additional  practical  work  done  during  the  year 
with  the  hydrocyanic  acid  gas  treatment  of  houses  described  in  the 
last  annual  report.  The  experimentation  with  petroleum  oils,  referred 
to  in  the  former  report,  has  been  started  during  the  present  year  in 
conjunction  with  the  Bureaus  of  Plant  Industry  and  Cnemistry  of  this 
Department.  This  work,  it  will  be  recalled,  was  under^Biken  in 
response  to  special  requests  from  the  Society  for  the  Promotion  of  Agri- 
cultural Science  and  irom  the  Association  of  Economic  Entomologists. 

BIOLOGICAIi   STTBVET. 

The  Biological  Survey  is  engaged  in  three  distinct  lines  of  investi- 
gation, each  of  which  is  as  important  and  independent  as  the  usual 
work  assigned  to  a  division  of  the  Department.  These  lines  consist  of 
(1)  the  mapping  of  the  boundaries  of  natural  life  and  crop  zones  of  the 
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country,  from  which  may  be  determined  the  agricultural  products 
suitable  to  the  different  climatic  conditions  that  prevail  in  different 
parts  of  the  country,  and  so  likely  to  be  a  commercial  success;  (2) 
investigation  of  the  economic  relations  of  birds  to  agriculture  and  hor- 
ticulture, in  order  to  determine  what  birds  are  useful  and  what  inju- 
rious to  these  interests  and  to  what  extent;  and  (3)  the  preserv^ation 
and  introduction  of  game,  and  also  the  supervision  of  the  importation 
of  foreign  birds,  to  prevent  the  introduction  of  undesirable  species, 
such  as  nave  caused  much  damage  in  other  countries  or  are  likely  to 
become  pests  in  this  country. 

DETERMINATION   OF   LIFE   AND  CROP  ZONES. 

In  determining  the  feasibility  of  profitably  raising  a  certain  kind  of 
crop  for  market  the  first  question  presenting  itself  is,  Is  the  climate 
suitable?  This  question  is  largely  determined  by  biological  surveys 
or  the  investigation  of  the  geographic  distribution  of  plant  and  animal 
life.  Lines  are  run  through  a  State  wherever  necessary,  and  the 
plant  and  animal  life  and  effects  of  physiographic  and  climatic  condi- 
tions are  carefully  noted.  From  these  linos  maps  can  be  made,  show- 
ing the  location  throughout  the  State  of  life  zones — in  other  words, 
belts  that  are  adapted  climatically  to  certain  crops. 

During  the  year  the  survey  of  Texas  has  advanced  to  such  a  point 
that  a  little  additional  work  will  permit  the  mapping  of  the  life  and 
crop  zones  and  the  publication  of  a  full  report  of  the  biological  char- 
acter of  the  State.  This  sun^ey  should  obviate  many  expensive  agri- 
cultural experiments. 

California  presents  peculiar  difficulties  to  this  work  owing  to  the 
great  diversity  of  climate  found  throughout  the  State,  ranging  from 
the  Alpine  summits  of  mountains,  with  their  perpetual  snow,  to  tor- 
rid deserts,  hotter  and  drier  than  those  of  Africa,  and  including 
regions  where  frequent  fogs  And  heavy  rains  prevail.  The  enormous 
agricultural  interests  of  California,  with  its  shipments  of  more  than 
f 60,000,000  worth  of  vegetable  products  annually,  add  materially  to 
the  value  of  the  final  result.  As  soon  as  available  funds  and  the  diffi- 
cult character  of  the  country  will  permit,  a  biological  map  of  the  State 
will  be  published,  which,  it  is  believed,  will  be  of  inestimable  service 
to  agriculturists  and  horticulturists  of  the  State. 

It  is  very  desirable  to  secure  as  much  information  as  possible  con- 
cerning Alaska,  in  view  of  the  tide  of  immigration  setting  in  toward 
that  Territory  and  its  consec^uent  development.  Work  was  carried  on 
at  several  points  in  the  Territory,  choice  being  made  of  such  as  would 
yield  the  broadest  possible  results  with  the  limited  means  available  for 
the  purpose.  The  base  of  the  Alaska  Peninsula,  on  both  coasts,  and 
sevei-al  of  the  lakes^and  rivers  of  the  interior,  notably  Lakes  Iliamna, 
Clark,  and  Becharof ,  and  the  Chulitna,  Nushagak,  and  Ugaguk  rivers, 
were  the  field  of  exploration.  This  region  is  one  of  unusual  impor- 
tance for  biological  investigations,  as  it  includes  the  northwestern  limit 
of  the  Pacific  coniferous  forest  and  is  the  point  of  junction  of  several 
life  areas. 

ECONOMIC   RELATIONS  OP  BIRDS  TO   AGRK^ULTURE. 

The  study  of  the  relations  of  birds  to  agricultural  interests  was  con- 
tinued under  the  two  lines  that  have  heretofore  occupied  attention, 
namely,  laboratory  work  and  field  investigation.     In  the  laboratory 
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attention  was  mainly  directed  during  the  past  year  to  tlie  stomachs  of 
^atne  birds,  in  prepai*ation  for  issuing  a  report  upon  their  food  habits, 
m  order  to  meet  a  constantly  growing  demand  upon  the  subject. 

Field  work  included  a  continuation  of  investigations  on  a  certain 
Maryland  farm,  which  formed  the  subject  of  one  of  the  bulletins  of 
the  Division  issued  during  the  year,  and  the  study  of  the  food  habits 
of  birds  in  the  principal  fruit-growing  districts  of  California^  bemin 
in  1901.  The  California  woi*k,  as  noted  in  previous  reports,  nas 
yielded  important  results,  which  will  be  very  useful  to  horticulturists 
by  making  it  apparent  which  birds  are  serviceable  and  which  are 
injurious  to  their  interests. 

Complaints  have  been  received  by  bee  keepers  in  California  of  great 
harm  to  their  business,  caused  by  certain  birds,  which,  it  is  alleged, 
destroy  large  numbers  of  worker  bees.  Partial  investigations  of  this 
complaint  do  not  sustain  these  charges,  but  further  study  is  necessary 
before  a  final  report  can  be  made. 

In  many  parts  of  the  country  serious  loss  is  entailed  on  agricultur- 
ists by  periodic  invasions  of  noxious  insects.  When  such  outbreaks 
occur  hereafter  they  will  be  investigated,  if  practicable,  b^'^  this  Divi- 
sion in  conjunction  with  the  Division  of  Entomology,  in  order  to 
ascertain,  as  far  as  possible,  what  influence  is  exerted  by  birds  in 
checking  the  increase  of  the  pests  and  thus  diminishing  the  extent  of 
their  ravages. 

GAME  PROTECnON  AND  INTRODUOTION. 

ENTRY    OF  FOREIGN   BIRDS   AND   ANIMALB. 

The  duties  assigned  to  this  Division  relating  to  game  protection  are 
based  on  three  acts  of  Congress — the  Lacey  Act  of  1900,  the  egg  act 
of  1903,  and  the  Alaska  game  law  of  1902.  The  permits  required  by 
the  Lacey  Act  for  the  entry  of  foreign  birds  and  animals  numbered  387 
during  the  year,  and  allowed  the  entry  of  629  mammals  and  53,106 
birds.  Under  tne  egg  act  2,000  eggs  of  game  birds  were  imported. 
Importations  of  cage  birds  are  mwie  mainly  at  New  York  and  San 
Francisco,  though  parrots  are  frequently  entered  at  New  Orleans  and 
different  ports  of  entry  along  the  Mexican  border.  Pheasants  of  vari- 
ous kinds  for  propagation  are  imported  from  Canada  in  considerable 
number,  coming  chiefly  through  the  ports  of  Detroit,  Buffalo,  and 
Niagara  Falls.  The  animals  that  are  brought  into  the  country  are 
almost  entirely  confined  to  such  as  are  designed  for  exhibition  pur- 
poses in  circuses  and  zoological  oarks.  Most  of  the  importations  of 
cage  birds  are  made  by  regular  aealers,  and  are  subject  to  the  usual 
inspection.  In  the  case  of  passengers  bringing  in  a  few  birds  as  pets, 
it  has  been  found  desirable  to  obviate  the  annoyance  sometimes  caused 
by  the  delay  needed  to  secure  permits,  and  the  facilities  granted  at 
New  York  have  been  extended  to  San  Francisco.  Under  the  arrange- 
ment thus  made  not  more  than  five  birds  may  be  declared  by  passen- 
{^ers  with  their  personal  baggage  before  an  officer  of  the  customs  and 
anded  without  formal  pennit.  A  strict  account  of  the  birds  thus 
entered  is  kept  by  the  customs  authorities  and  reported  quarterly. 

The  object  of  the  law  is  to  eliminate  the  danger  of  the  introduction 
of  birds  or  animals  which  might  become  serious  pests.     That  such 
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danger  is  constantly  present  is  shown  in  the  history  of  Austi^alia,  Porto 
Rico,  Hawaii,  and  other  countries,  and  is  instanced  by  the  introduc- 
tion and  spread  in  the  United  States  of  the  European  sparrow,  and  to 
a  much  more  limited  degree  of  the  Old  World  starling.  Although  the 
entries  at  San  Francisco  are  few  as  compared  with  those  at  New  York, 
the  danger  of  introducing  injurious  species  at  that  port  is  probably 
greater  than  at  any  other.  With  a  view  to  still  further  improving  the 
service  at  San  Francisco,  a  careful  examination  was  made  there  in  June 
of  the  peculiar  conditions  attending  importations  from  Australia  and 
the  Orient,  which,  it  is  believed,  will  be  productive  of  much  good.  It 
is  hoped  that  all  danger  of  the  introduction  of  such  species  as  may 
prove  to  be  pests  can  be  eliminated.  So  far  as  is  known,  the  law  has 
thus  far  been  effective.  Two  mongooses  from  Jamaica  were  killed  at 
Philadelphia;  1  mongoose  from  the  Philippines  and  2  flying  foxes  from 
Australia  were  destroyed  at  San  Francisco;  and  60  flying  foxes  that 
arrived  at  New  York  from  Singapore  in  December  were  reshipped  to 
Hamburg,  Germany. 

BNPORCBMKNT  OP  GAME   LAWS. 

The  cordial  cooperation  of  the  Attorney-Generial  and  State  officials 
has  enabled  prompter  disposition  of  cases  arising  from  the  illegal 
shipment  of  birds  and  game  than  ever  before.  Thirty -five  such  cases, 
involving  the  shipment  of  3,729  birds,  were  reported  to  the  Depart- 
ment, a  decrease  of  four  cases  and  about  1,300  birds  from  those 
reported  during  the  preceding  year.  Since  the  passage  of  the  act  40 
convictions  have  been  secured  in  cases  passing  through  this  Depart- 
ment, and  about  20  cases  are  still  pending.  Efforts  have  oeen 
concenti*ated  upon  one  or  two  areas  in  the  W  est,  where  illegal  ship- 
ments seem  to  be  especially  frequent,  in  order  to  secure  more  satis- 
factory results  with  the  limited  means  available.  Illegal  shipment  of 
game  has  been  very  frequent  in  the  past,  and  various  methods  have 
been  adopted  to  conceal  the  character  of  the  shipment.  The  violatora 
of  the  law  have,  however,  been  driven  by  increasing  insecurity  in  their 
illegal  trade  to  new  devices.  Thus,  a  consignment  recently  seized  in 
the  Northwest  disclosed  game  birds  concealed  in  bales  of  ha}'^  which 
had  been  forwarded  by  slow  freight.  In  the  attempt  to  curtail  these 
illegal  shipments,  1  have  been  much  aided  by  the  cooperation,  cheer- 
fully and  cordially  given,  of  express  and  railroad  companies,  and  there 
is  reason  to  believe  that  illicit  shipments  can,  at  comparatively  small 
cost,  be  reduced  to  a  minimum  ana  the  great  inroads  they  make  upon 
the  game  of  our  country  checked. 

PROTESCTION   OP  GAME   IN    ALASKA. 

In  Alaska,  in  the  absence  of  a  specific  appropriation  permitting  the 
employment  of  competent  wardens,  it  has  been  impossible  to  secure  a 
reasonable  observance  of  the  game  law.  Much  care  has  been  exer- 
cised, however,  in  the  case  of  the  export  of  heads  and  skins,  and  the 
shipment  of  these  from  Alaska  for  purposes  of  sale  in  the  United  States 
in  violation  of  the  law  has  been  practically  stopped.  Misinterpreta- 
tion of  the  statute  was  the  means  of  temporarily  curtailing  the  trade 
in  black  bear  skins,  but  the  misconception  has  been  corrected  as  far  as 
possible. 
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PUBLICATIONS. 

Under  the  provision  of  the  Lacey  Act  requiring  the  collection  and 
publication  of  useful  information  relating  to  the  propagation,  uses, 
and  preservation  of  birds,  posters  and  bulletins  have  been  published 
annually,  showing  the  close  seasons  and  other  provisions  of  the  game 
laws  of  the  United  States  and  Canada,  also  lists  of  game  officials  in 
the  various  States,  and  other  information  of  like  character.  The  digest 
of  game  laws  was  issued  as  a  Farmers'  Bulletin  in  order  to  meet  the 
demand  and  to  place  a  sufficiently  large  number  at  the  disposal  of  mem- 
bers of  Congress.  The  compilation  of  laws  relating  to  nongame  birds 
has  been  of  considerable  service.  Much  of  the  rapid  progress  in  the 
character  of  the  legislation  protecting  birds  is  directly  traceable  to  the 
dissemination  of  the  information  it  contains,  and  it  is  noteworthy  that 
the  adoption  of  our  system  of  bird  protection  has  recently  been  strongly 
advocated  in  Brazil  and  Mexico. 

BECOMMENDATIONS. 

It  has  been  found  impracticable  to  transport,  fence,  and  maintain 
elk  and  other  animals  on  forest  reserves  and  other  public  lands  with 
the  appropriation  of  $1,000  made  for  that  purpose.  I  have  recom- 
mendeci,  therefore,  an  increase  of  the  appropriation  to  $6,000  for  the 
ensuing  year. 

The  three  distinct  lines  of  work  assigned  to,this  DivisivrU  could  be 
conducted  much  more  economically  and  effectively  were  the  Division 
reorganized  as  a  bureau  of  three  divisions,  each  to  have  charge  of  one 
of  these  lines,  and  were  a  larger  amount  appropriated  for  the  perform- 
ance of  the  work.  1  have  accordingly  recommended  such  reorganiza- 
tion, with  an  increase  of  $1,450  in  the  statutory  roll  and  $12,000  in 
the  lump  fund,  in  order  to  accomplish  this  change  and  meet  the  greatly 
increased  demands  of  some  of  the  sections  of  the  Division. 

OFFICE  OF  EXPERIMENT  STATIONS. 

PROGRESS   OP  THE   EXPERIMENT   STATIONS. 

The  success  of  the  agricultural  experiment  stations  in  leading  the 
way  to  the  improvement  of  agricultural  practice  on  a  grand  scale  is 
having  as  one  of  its  effects  a  closer  union  between  the  stations  and  the 
farmers  in  enterprises  directly  affecting  farm  methods.  This  is  lead- 
ing to  demands  that  the  stations  shall  conduct  at  least  a  portion  of 
their  investigations  in  a  larger  and  broader  way,  in  order  that  the 
results  of  scientific  investigations,  whether  in  the  field  or  the  lab- 
oratory, may  be  more  definitely  and  thoroughly  applied  in  practice 
under  the  conditions  actually  encountered  on  the  farm.  A  good 
example  of  this  may  be  found  in  the  recent  cooperative  experiments 
conducted  by  the  Iowa  Station  at  Odebolt,  Iowa.  The  proprietor  of 
a  large  farm  at  that  place  desired  to  know  whether  or  not  the  by- 
products of  corn,  flaxseed,  or  cotton  seed,  or  some  of  the  prepared 
stock  feeds  when  fed  in  conjunction  with  corn,  would  give  better 
results  than  corn  alone.  He  furnished  220  cattle  and  the  com  rough- 
age necessary  for  conducting  a  feeding  experiment.     The  Iowa  Station 
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furnished  the  by-products  and  stock  feeds  and  conducted  the  experi- 
ment. The  fii"st  test  gave  results  indicating  tliat  the  addition  oi  so- 
called  condimental  stock  feeds  to  a  corn  and  wheat-straw  ration  gavfe 
much  lower  returns  per  steer  than  corn  and  wheat  straw  alone. 

One  of  the  results  of  the  thorough  work  of  the  Illinois  station  on 
the  breeding  of  corn  has  been  the  formation  of  the  Illinois  Seed  Com 
Breeders'  Association.  The  success  of  this  enterprise  has  been  phe- 
nomenal. All  of  the  available  supply  of  the  improved  seed  is  rapidly 
disposed  of  to  farmers  and  much  of  it  is  engaged  in  advance.  The 
work  of  this  station  on  corn  is  proving  to  be  far  reaching  in  its 
results,  not  only  in  improving  the  general  quality  of  seed  corn,  but  in 
inducing  practical  men  to  undertake  the  breeding  for  special  qualities — 
for  protein,  for  oil  or  for  starch — which  the  station  has  demonstrated 
to  be  entirely  feasible.  As  a  recognition  of  the  value  of  such  work, 
the  farmers'  organizations  of  Illinois  have  rallied  to  the  support  of 
that  station,  securing  last  year  State  appropriations  aggregating 
$4^,000  for  special  investigations  and  this  year  nearly  twice  that  ' 
amount,  or  $85,000. 

The  Minnesota  station  has  been  extending  its  investigations  in  the 
breeding  of  improved  varieties  of  wheat  and  other  kinds  of  gmin, 
making  thousands  of  crosses,  and,  wherever  promising  new  varieties 
are  found,  testing  them  in  a  large  way,  both  at  the  station  and  on  hun- 
dreds of  farms  throughout  the  State. 

The  amount  of  date  published  by  the  stetions  on  many  agricultural 
subjects  is  now  very  large,  and  the  recent  attempts  which  have  been 
made  to  reduce  this  material  to  organized  form  in  order  that  it  may 
be  utilized  for  purposes  of  agricultural  education  have  shown  that  the 
stations  are  doing  a  great  work  in  supplying  the  materials  out  of 
which  a  definite  science  of  agriculture  is  being  constructed,  and  on 
which  courses  of  instruction  m  agriculture  of  different  grades  can  be 
successfully  based. 

If  our  stetions  are  to  be  continued  on  the  broad  basis  on  which  they 
are  at  present  organized  they  must  generally  be  supplied  with  larger 
funds  for  the  general  expenses  of  investigations  in  order  to  conduct 
their  work  in  a  thorough  and  satisfactory  manner.  The  Stetes  can 
and  undoubtedly  will  supplement  the  National  funds  more  fully  as 
time  goes  on,  but  since  the  results  obteined  by  the  stations  are  in 
many  cases  of  general  value  to  the  agriculture  of  the  United  Stetes,  it 
is  woiiiiy  of  consideration  whether  they  should  receive  additional 
financial  aid  from  the  National  Government.  This  supplementel  aid 
should,  if  given,  be  granted  under  conditions  which  will  insure  its  exclu- 
sive application  to  meet  the  expenses  of  agricultural  investigations. 

THE  AGRICULTURAT.  COLLEGES. 

Special  appropriations  for  the  better  equipment  and  maintenance  of 
the  agricultural  colleges,  aggregating  more  than  $1,250,000,  have  been 
made  by  the  Stetes  during  the  past  year.  The  movement  in  the 
direction  of  basing  the  courses  of  instruction  in  these  institutions  more 
largely  on  the  science  and  practice  of  agriculture  itself  is  continuing, 
and  already  has  resulted  in  a  considerable  increase  in  the  number  of 
students  pursuing  agricultural  courses.  A  special  effort  is  now  being 
made  in  a  number  of  our  strongest  agricultural  colleges  to  make  their 
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courses  more  complete  by  adding  systematic  instruction  in  farm 
mechanics  and  rural  economics.  Increasing  attention  is  being  given 
by  these  colleges  to  the  holding  of  summer  schools,  one  purpose  of 
which  is  to  prepare  teachers  for  giving  instruction  in  nature  study  and 
elementary  agricjulture  in  the  common  schools.  The  interest  in  work 
of  this  kind  is  especially  strong  in  the  South  at  this  time,  as  is  shown 
by  the  large  enrollmentof  teachers  in  the  Southern  institutions.  The 
attendance  at  the  land-grant  colleges  for  the  year  1902  aggregated 
46,699  students,  of  whom  6,299  were  in  agricultural  courses.  The 
graduates  of  these  institutions  in  1902  were  4,443,  and  since  their 
organization,  50,026. 

This  Department  is  cooperating  with  the  Association  of  American 
Agricultural  Colleges  and  Experiment  Stations  in  the  preparation  of 
a  comprehensive  exhibit  at  the  Louisiana  Purchase  Exposition  show- 
ing the  progress  of  agricultural  education  and  research  in  thia  country. 

SECONDARY  AND   ELEMENTARY   SCHOOLS  OF  AGRICULTURE. 

The  attendance  at  the  two  county  agricultural  high  schools  opened 
in  Wisconsin  in  the  fall  of  1902  was  large,  and  the  interest  manifested 
in  these  schools  was  so  great  that  the  State  legislature  at  its  last 
session,  recognizing  the  demand  for  instruction  of  this  grade,  made 
provision  for  additional  county  agricultural  high  schooG  with  State 
aid.  At  the  California  Polytecnnic  Institute,  San  Luis  Obispo,  build- 
ings have  been  erected  and  everything  put  in  readiness  for  opening 
the  school  with  agricultural  courses  this  fall.  The  Mount  Harmon 
School,  near  Northfield,  Mass.,  founded  by  the  late  D.  L.  Moody,  has 
decided  to  establish  an  agricultural  department  and  to  offer  courses  of 
instruction  in  that  subject.  The  school  already  has  an  equipment 
consisting  of  a  farm  of  about  1,000  acres,  a  dairy  of  about  200  cows, 
fruit  orchards,  and  a  cannery  for  putting  up  vegetables.  Mr.  Hariy 
Hayward,  a  graduate  of  the  school  and  for  several  months  past  assist- 
ant chief  of  the  daiiy  division  of  this  Department,  has  been  called  to 
the  school  as  director  of  the  agricultural  department.  This  step  on 
the  part  of  one  of  the  largest  secondary  schools  of  the  United  States 
is  a  matter  of  great  interest  to  those  who  are  following  the  progress 
of  secondary  instruction  in  agriculture,  and  is  especi«3ly  significant 
from  the  fact  that  the  institution  is  not  a  technical  school  and  this  is 
the  first  attempt  to  establish  an  industrial  course. 

The  committee  on  methods  of  teaching  agriculture  of  the  Associa- 
tion of  American  Agricultural  Colleges  and  Experiment  Stations  made 
a  report  to  the  convention  of  this  association  held  at  Atlanta,  Ga.,  in 
October,  1902,  in  which  it  showed  that  courses  in  agriculture  could  be 
introduced  into  the  public  high  schools  without  anv  violent  or  radical 
reorganization  of  existing  programmes  for  such  scnools. 

Many  of  the  officials  in  charge  of  our  public  high  schools  and  ele- 
mentary schools  are  also  considering  the  advisability  of  introducing 
agricultural  subjects  into  the  curricula  of  these  schools,  more  espe- 
cially by  giving  an  agricultural  trend  to  nature-study  work. 

School  gardens,  meaning  by  the  term  flower  and  vegetable  gardens 
utilized  for  educational  purposes,  are  found  in  the  East,  the  Middle 
West,  the  South,  the  far  West,  and  our  insular  possessions.  They 
are  maintained  in  connection  with  the  kindergarten  and  with  every 
other  grade  up  to  the  high  school. 
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This  Department  has  been  aiding  the  school-garden  movement  in 
several  ways.  Through  the  Bureau  of  Plant  Industry  it  has  distrib- 
uted special  packages  of  vegetable  and  flower  seeds  to  a  large  number 
of  schools,  and  conducted  a  number  of  school-gardening  experiments 
in  cooperation  with  the  schools  and  charitable  organizations  of  Wash- 
ington, D.  C.  Officers  of  the  Department  have  in  several  instances 
volunteered  to  direct  these  experiments  outside  of  office  hours.  One  of 
the  most  successful  of  these  experiments  was  conducted  on  the  Depart- 
ment grounds  with  a  class  of  30  boys  and  ^irls  from  a  near-by  school, 
under  the  direction  of  the  science  teacher  m  the  normal  school  of  the 
city. 

THE   farmers'    institutes. 

In  consequence  of  the  action  of  Congress  during  the  session  of 
1902-1903,  making  definite  provision  for  the  work  of  the  Office  of  Ex- 
periment Stations  relating  to  farmers'  institutes,  it  has  been  possible 
to  put  this  work  on  a  permanent  basis  and  to  begin  the  formulation  of 
a  policy  regarding  its  development. 

As  a  result  of  a  civil  service  examination,  Prof.  John  Hamilton,  of 
Pennsylvania,  was  appointed  farmers'  institute  specialist.  He  has 
been  for  many  years  a  lecturer  and  manager  of  farmers'  institutes,  and 
is  thoroughly  acquainted  with  their  past  development  and  their 
present  needs. 

Since  the  work  of  this  Department  relating  to  farmers'  institutes  is 
based  on  the  principle  of  giving  aid  to  the  institutions  maintained 
under  the  authority  of  the  States,  this  Department  has  established  the 
rule  of  working  in  this  line  through  the  State  officers  charged  with 
the  management  of  the  institutes. 

It  is  difficult  to  realize  the  extent  and  importance  of  the  farmers' 
institute  movement  and  its  vital  relation  to  tne  successful  incorpora- 
tion of  the  results  of  scientific  investigations  in  our  agricultural  prac- 
tice. Under  present  conditions,  with  the  i-apid  changes  in  the  person- 
nel of  our  agricultural  population  and  the  almost  entire  absence  of 
agricultural  instruction  in  our  elementary  schools,  it  is  of  the  greatest 
importance  that  our  adult  farmers  shall  receive  definite  information 
regarding  improved  methods  of  agriculture  and  the  principles  which 
lie  at  the  foundation  of  progress  in  agricultural  practice. 

EXPERIMENT   STATIONS   IN    ALASKA. 

During  the-;  fiscal  year  ended  June  30,  1903,  experiment  stations 
were  maintained  at  Sitka,  Kenai,  and  Rampart,  and  a  new  station 
established  at.  Copper  Center,  the  experimental  work  for  the  most 
part  including  the  growing  of  cereals  and  vegetables,  methods  of 
reclaiming,  draining,  and  fertilizing  land,  and  the  curing  and  ensiling 
of  crops.  The  distribution  of  seed  of  hardy  varieties  of  vegetables, 
cereals,  and  grasses  has  been  continued  and  extended,  and  beneficial 
results  have  accrued,  as  is  shown  by  the  constantly  increasing  number 
of  ^ajrdens  and  other  plats  of  ground  which  are  brought  under  culti- 
vation. The  supervision  of  voluntary  observers  of  the  Weather 
Bureau  in  Alaska  has  been  continued  as  in  former  years,  there  now 
being  20  meteorological  stations  which  report  to  the  experiment 
station  at  Sitka. 
.  The  new  station  which  has  been  opened  at  Copper  Center  consists 
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of  a  tract  of  about  776  acres,  situated  in  the  Copper  River  Valley,  & 
little  more  than  100  miles  from  the  seiicoast.  Ihis  tract  of  land  has 
been  withdrawn  from  entry  by  the  Secretary  of  the  Interior  and  set 
aside  for  the  use  of  the  station. 

At  the  Kenai  Station  about  15  acres  have  been  brought  under  culti- 
vation and  all  the  hardy  vegetables,  buckwheat,  oats,  barley,  and 
other  cereals  are  readily  matured.  Additions  have  been  made  to  the 
buildings  and  a  beginning  made  in  animal  industry.  A  record  was 
kept  of  the  milk  yielded  by  a  cow  purchased  for  the  station,  which 
shows  that  over  29  pounds  was  produced  daily  from  native  pasture 
grasses  during  the  months  of  June,  July,  and  August. 

At  the  Rampart  Station  the  work  begun  in  1901  was  confined  to  the 
growing  of  a  few  varieties  of  cereals,  all  of  which  matured  finely. 
Winter  rye  sown  from  seed  matured  in  1901  successfully  passed 
through  the  winter  and  matured  a  crop  of  fine  grain.  These  results, 
attained  at  a  latitude  of  65°  30'  N.,  aia  in  demonstrating  some  of  the 
agricultural  possibilities  of  the  country.  Cooperative  experiments 
have  been  carried  on  by  Rev.  C.  P.  Coe,  who  is  m  charge  oi  the  Bap- 
tist Orphanage  at  Wood  Island,  and  these  experiments  have  been  con- 
spicuously successful.  W^inter  rye,  spring  wheat,  barley,  and  oats 
were  matured  and  a  good  start  made  with  various  tame  grasses  and 
other  forage  crops.  Hardy  vegetables  were  produced  in  considerable 
quantity,  a  sufficient  amount  being  grown  to  supply  the  40  members 
of  the  orphanage  and  leave  a  surplus  for  sale. 

At  the  Sitka  station  consideraole  work  has  been  done  in  finishing 
the  headquarters  building  and  in  enlarging  the  farm  buildings.  A 
small  nursery  has  been  established,  and  several  hundred  apple  trees 
and  current,  raspberry,  and  other  shrubs  are  being  grown  for  distri- 
bution when  their  adaptability  has  been  demonstrated. 

During  1904  efforts  should  be  made  to  reopen  and  equip  the  station 
at  Rampart,  The  conditions  here  arc  representative  of  the  largest 
body  of  agricultural  land  in  Alaska  and  embrace  many  thousands  of 
acres. 

At  the  Sitka  station  additional  buildings  are  needed,  and  there  is  a 
demand  for  a  scientific  equipment,  which  should  include  a  chemist,  a 
botanist,  and  an  entomologist,  with  the  necessary  laboratory  equip- 
ments for  their  various  lines. 

It  is  highly  desirable  that  work  should  be  taken  up  with  live  stock, 
but  at  present  this  can  be  done  only  on  a  limited  scale.  The  special 
agent  in  charge  of  the  station  has  recommended  the  establishment  of 
a  temporary  cattle  ranch  on  Kodiak  Island  with  a  viewiof  introducing 
some  of  the  hardier  breeds  of  cattle  into  Alaska.  Ife  believes  that 
the  Galloway  breed  is  adapted  to  the  conditions  in  that-  territory  and 
that  southwestern  Alaska  is  particularly  suited  to  this  investigation. 
For  a  number  of  yeai*s  Congress  has  appropriated  for  the  introduc- 
tion of  reindeer  into  the  more  northern  part  of  Alaska,  and  it  seems 
possible  that  in  a  similar  way  provision  might  properly  be  made  for 
the  introduction  of  cattle  into  the  southwestern  grass  region. 

HAWAII   EXPERIMENT   STATION. 

The  work  of  the  Hawaiian  Agricultural  Experiment  Station  has 
been  continued  along  the  various  lines  of  investigation  previously 
described.  Additional  portions  of  the  station  land  have  been  brought 
under  cultivation,  and  additions  have  been  made  to  buildings,  fences. 
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irrigation  plant,  etc.,  as  occasion  required  and  funds  pei'Uiitted.  A 
special  effort  is  being  made  to  build  up  a  working  library,  and  the 
special  agent  in  charge  has  contributed  his  private  collection  as  a 
nucleus  for  a  station  librar\'.  The  necessity  for  a  well-equipped  eco- 
nomic library  is  peculiarly  felt  in  a  region  as  isolated  from  library 
facilities  as  is  this  station. 

During  the  past  year  a  number  of  bulletins  have  been  issued,  giving 
the  results  of  investigations  which  have  thus  far  been  carried  on.  The 
experiments  be^un  in  the  previous  year  on  taro  rot  and  potato  rot 
have  been  continued  on  an  enlargea  scale,  and  the  results  already 
obtained  suggest  the  practicability  of  combating  these  diseases.  One 
of  the  most  destructive  diseases  of  the  taro  ma}'^  be  prevented  by 
proper  attention  to  the  irrigation  water  and  to  the  application  of  suit- 
able fertilizers.  The  potato  experiments  have  been  continued,  and  it 
is  found  that  one  form  of  rot  may  be  successfully  combated  b}^  the 
thorough  use  of  Bordeaux  mixture,  and  preliminary  experiments 
seem  to  indicate  that  a  second  disease,  which  is  due  to  a  soil  fungus, 
may  be  prevented  to  a  very  great  extent  by  soaking  the  seed  tubers 
in  a  solution  of  formalin  and  planting  them  in  uninfested  soils.  These 
experiments  are  to  be  continued  for  a  number  of  years  in  the  hope 
that  the  results  obtained  in  the  preliminary  investigations  will  be 
confirmed. 

Formerly,  the  growing  of  corn  was  an  important  industry  in  Hawaii, 
but  through  careless  methods  of  cultivation  and  the  attacks  of  insects 
the  growing  of  this  crop  has  become  an  uncertain  industry.  Investi- 
gations have  been  be^n  by  the  station  in  which  the  effect  of  deeper 
plowing,  the  use  of  fertilizers,  thorough  cultivation,  and  the  introduction 
of  new  varieties  are  tested.  The  preliminary  results  thus  far  obtained 
have  given  excellent  results  and  two  varieties  which  have  been  intro- 
duced— Leaming  and  Boone  County  White — seem  to  indicate  that 
these  varieties  are  particularl3'  adapted  to  cultivation  in  Hawaii  and 
are  apparently  more  satisfactory  than  the  so-called  native  varieties. 

A  collection  is  being  made  of  the  grasses  and  forage  plants  of  the 
islands,  and  it  is  hoped  that  a  bulletin  may  soon  be  issued  concerning 
them,  which  may  contain  notes  on  the  native  and  introduced  species, 
together  with  suggestions  relative  to  their  value  for  different  purposes. 

The  investigations  on  injurious  insects  have  been  continued,  and  a 
serious  outbreak  of  a  mealy  bug  on  alligator  pears  was  prevented  by 
prompt  action. 

The  station  is  devoting  considerable  attention  to  the  subject  of  fiber 
plants,  and  a  bulletin  has  been  issued  on  the  sisal  hemp  in  Hawaii  and 
investi^tions  are  being  carried  on  with  Manila  hemp  and  other  fiber- 
producing  planlts. 

Experiments  with  tobacco,  especially  with  Sumatra  leaf  tobacco, 
grown  in  partial  shade  furnished  by  light  cloth,  have  been  apparently 
very  successful  and  will  be  continued  upon  a  larger  scale.  It  is 
believed  that  there  are  a  number  of  localities  where  Sumatra  tobacco 
can  be  grown  under  shade  at  a  decided  profit. 

PORTO  RICO  EXPERIMENT   STATION. 

Since  the  last  report  from  the  Porto,  Rico  Agricultural  Experiment 
Station  a  permanent  location  has  been  secured  adjoining  the  city  of 
Mayaguez  and  the  station  removed  from  its  temporary  location  at 
Kio  Piedras.     The  farm  on  which  the  station  is  situated  bad  not  been 
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in  cultivation  for  Home  time  and  a  considerable  portion  of  the  season 
was  taken  up  with  clearing  the  land  of  shrubs  and  weeds,  repairing 
buildings  and  roads,  constructing  fences,  digging  ditches,  etc.  As 
preliminary  to  planting,  a  number  of  acres  was  sown  with  general  crops 
in  order  to  bring  the  soil  in  condition  for  experimental  purposes  and 
incidentally  test  the  adaptability  of  the  different  plants  to  Porto 
Kican  conditions. 

A  beginning  has  been  made  to  establish  nurseries  of  citrous  fruits 
and  rubber  and  tea  plants,  as  well  as  varieties  of  mangoes,  bananas, 
and  other  tropical  fruits.  Arrangements  have  been  rmule  bv  which 
improved  varieties  of  tropical  fruits  are  being  secured  from  dfifferent 
portions  of  the  West  India  Islands  through  the  courtesy  of  the  com- 
missioner of  agriculture  for  the  British  West  Indies. 

Experiments  have  been  commenced  to  test  various  fiber  plants,  and 
there  are  now  growing  at  the  station  Manila  hemp,  sisal  hemp,  and  a 
number  of  species  of  fiber  plants  which  grow  upon  the  island.  Experi- 
ments are  bein^  conducted  to  test  the  value  of  various  leguminous 
crops  for  restoring  the  soil,  and  thus  far  velvet  beans  and  soy  beans 
appear  very  promising.  Cowpeas,  which  had  been  extensively  sown, 
sunered  severely  from  insect  injuries.  Alfalfa  is  also  being  tested 
with  some  promise  of  success. 

The  coffee  investigations  of  this  station  have  been  continued  at  the 
coffee  plantation  La  Carmelita.  On  this  estate  10  acres  have  been 
placed  at  the  disposal  of  the  station  for  experimental  purposes,  and 
the  effect  of  different  methods  of  pruning,  shading,  fertilizing,  etc., 
are  being  tested. 

During  the  early  part  of  the  fiscal  year  the  botanist  of  the  station 
visited  the  northeastern  part  of  the  island  and  made  a  report  upon  the 
native  forest,  which  was  fast  disappearing.  Based  upon  this  prelimi- 
nary survey  a  recommendation  was  made  to  the  Secretary  of  the  Inte- 
rior that  a  forest  reserve  be  set  aside,  and  in  January,  1903,  the 
President  proclaimed  the  Luquillo  Forest  Reserve  of  about  25,000 
acres. 

For  continuing  the  investigations  in  1904  the  insular  government 
appropriated  $2,700.  This  will  be  largely  expended  on  permanent 
improvements  and  special  investigations.  Tobacx;o  investigations  and 
a  soil  survey^  of  the  island  have  been  begun,  but  owing  to  the  small 
appropriation  the  work  could  be  but  little  more  than,  a  preliminary 
survej'.  It  is  desired  that  this  work  should  be  continued  in  coopera- 
tion with  the  Bureau  of  Soils  of  this  Department,  and  it  is  recom- 
mended that  the  present  law,  which  limits  the  soil  investigations  to 
the  continental  portion  of  the  United  States,  be  amended  so  as  to  per- 
mit of  an  extension  of  the  work  in  both  Porto  Rico  and  Hawaii. 

The  cordial  support  which  has  thus  far  been  accorded  the  station 
by  the  insular  legislature,  together  with  the  interest  manifested  by 
planters  in  requesting  its  pubbcations  and  in  soliciting  specific  informa- 
tion, is  very  encouraging  and  bespeaks  for  the  station  a  high  degree 
of  usefulness. 

INVESTIGATTONS  ON   NUTMTION  OF  MAN. 

During  the  last  fiscal  year  the  inquiry  regarding  the  food  and  nutri- 
tion of  man  has  been  conducted  along  the  same  general  lines  as  for- 
merly, and  has  included  studies  of  the  nutritive  value  and  cost  of 
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different  food  materials  in  various  regions  of  the  United  States,  special 
investigations  with  the  respiration  calorimeter  on  the  transformation 
of  matter  and  energy,  studies  of  the  changes  brought  about  in  cook- 
ing, the  relative  digestibility  of  different  food  products,  and  dietary 
studies. 

Meats,  legumes,  cereals,  fruits,  and  nuts  have  been  the  special  sub- 
jects of  the  digestion  experiments  of  the  past  year.  The  work  with 
meat  has  included  the  study  of  the  influence  of  cooking,  as  well  as  of 
age,  breed  of  animal,  etc.,  upon  digestibility.  The  experiments  with 
cereals  have  included  the  effect  of  the  different  methods  of  the  milling 
of  flour  upon  the  digestibility  of  bread  made  from  it. 

Cooking  experiments  have  been  made  only  with  meat  and  have 
included  a  study  of  the  effect  of  cooking  upon  the  flavor,  palatability 
and  digestibility,  beef  being  usually  used  for  the  purpose.  Generally 
speaking,  the  meat  was  cooEed  in  a  number  of  ways,  tne  length  of  time 
of  cookmg,  the  temperature,  etc.,  varying  in  the  different  tests.  It 
was  founa  that  the  cnief  loss  in  weight  during  the  cooking  of  beef, 
and  doubtless  of  other  meats  also,  is  due  to  the  driving  off  of  water. 
When  beef  is  pan  broiled  there  appears  to  be  no  great  loss  of  nutritive 
material.  When  beef  is  cooked  m  water  from. 3  to  20  per  cent  of  the 
total  substance  is  extracted  and  found  in  the  broth.  The  amount  of 
fat  thus  recovered  varies  directly  with  the  amount  originally  present, 
i.  e.,  the  fatter  the  meat  the  greater  the  quantity  removed.  The 
amount  of  water  lost  during  cooKing  varies  inversely  as  the  fatness  of 
the  meat,  i.  e.,  the  fatter  the  meat  the  less  the  shrinkage  due  to  loss  of 
water.  In  cooking  in  water  the  loss  of  constituents  is  inversely  pro- 
portional to  the  size  of  the  piece  of  meat. 

Dietary  studies  have  been  made  in  several  widely  different  localities, 
and  have  included  a  study  of  the  amounts  of  food  consumed  by  people 
of  varying  occupations,  age,  sex,  and  circumstances.  The  purpose 
has  been  to  secure  data  in  regard  to  the  kinds,  amounts,  and  costs  of 
food  materials  under  different  conditions,  to  give  an  opportunity  for 
comparison  with  the  data  obtained  by  investigators  in  other  countries, 
and  to  assist  in  establishing  a  general  dietary  standard.  As  a  whole 
the  experiments  have  given  valuable  results. 

In  accordance  with  the  usual  plan  the  investigations  have  been 
carried  on  in  cooperation  with  agricultural  experiment  stations,  agri- 
cultural colleges,  and  other  educational  institutions  in  different  States, 
including  California,  Connecticut,  District  of  Columbia,  Georgia,  Illi- 
nois, Maine,  Minnesota,  and  Tennessee. 

Nine  dietary  studies  and  thirty-one  digestion  experiments  were  made 
with  fruits  and  nuts,  these  articles  in  nearly  every  case  constituting 
all  or  almost  all  of  the  dsiily  fare.  The  results  obtained  warrant  the 
deduction  that,  as  shown  by  their  composition  and  digestibility,  both 
fruits  and  nuts  can  be  favorably  compared  with  other  and  more  com- 
mon foods. 

IKRIGATION  INVESTIGATION& 

The  work  of  this  branch  of  the  Office  of  Experiment  Stations  during 
the  past  year  has  included: 

The  furnishing  of  information  regarding  the  requirements  and  pos- 
sibilities of  irrigation,  in  both  the  arid  region  and  the  East,  to  a  large 
number  of  farmers  who  either  contemplate  emigratmg  to  the  West  or 
adopting  irrigation  as  an  aid  to  agriculture  in  the  East. 
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The  making  of  special  studies  and  furnishing  expert  advice  to  com- 
munities about  the  methods  of  distributing  water  to  lessen  losses  from 
seepage  and  evaporation,  and  about  the  preparation  of  plans  for  drain- 
ing land  in  both  the  arid  and  humid  parts  of  the  United  States. 

The  making  of  original  investigations  in  order  to  discover  the  h&t 
methods  of  handling  water  and  thus  promote  the  largest  and  best 
development  of  the  country,  and  to  gather  the  facts  needed  to  answer 
the  inquiries  which  come  to  the  Department.  These  may  be  grouped 
under  the  following  heads: 

In  the  acts  making  appropriations  for  these  investigations  Congress 
has  provided  that  wherever  possible  the  Department  should  cooperate 
with  agricultural  colleges  ana  experiment  stations  in  the  several  States. 
Experience  has  shown  that  this  is  a  wise  provision,  as  it  enables  this 
Department  and  the  State  stations  to  obtain  much  larger  results  than 
would  be  possible  if  each  carried  on  its  work  alone.  It  is  believed 
that  the  arrangement  is  equally  advantageous  to  both  paHies.  In 
accordance  with  the  provisions  of  this  act  we  have  made  arrangements 
for  cooperative  work  with  a  number  of  the  experiment  stations  of  the 
East,  wnere  irrigation  problems  are  assuming  considerable  importance^ 
and  with  all  of  the  experiment  stations  of  the  arid  region,  except  two. 
In  three  States  special  appropriations  have  been  made  by  the  State 
legislatures  to  aia  in  extending  this  cooperative  work.  The  Depart 
ment  is  also  receiving  appreciated  aid  from  the  various  State  engineers' 
oflSces  of  the  arid  States. 

DUTY   OP   WATER. 

At  the  outset  of  these  investigations  the  Department  made  an 
extended  study  of  the  quantity  of  water  being  used  in  irrigation  under 
existing  methods.  This  knowledge  was  needed  by  courts  in  the 
establishment  of  titles  to  water,  by  canal  companies  in  planning  and 
operating  irri^tion  works,  by  farmers  in  making  water-right  con- 
tracts or  in  building  ditches  for  themselves,  and  it  was  also  an  indis- 
pensable basis  for  an  intelligent  effort  to  bring  about  a  more  econom- 
ical use  of  water  by  the  improvement  of  methods,  as  well  as  to  furnish 
advice  to  the  large  number  of  persons  who  each  year  undertake  irri- 
gation for  the  first  time. 

The  work  of  the  past  year  and  that  planned  for  the  future  is  to 
promote  the  adoption  of  improved  methods.  It  includes  the  deter- 
mination of  the  amount  of  water  needed  to  give  the  best  resulte,  the 
time  when  it  should  be  applied,  and  the  methods  of  application  best 
suited  to  different  localities  and  different  crops.  In  this  investigation 
experiments  are  being  made  in  which  the  water  actually  used  by  plants 
is  Deing  measured.  With  this  as  a  basis,  the  additional  quantities 
necessary  to  supply  evaporation  and  other  losses,  which  are  unavoid- 
able under  any  conditions,  can  be  determined  with  greater  exactness. 
The  same  problem  is  being  taken  up  from  the  practical  side.  Experi- 
mental fields  have  been  planted.  In  these  fields  different  quantities  of 
water  are  being  applied  to  crops  where  all  other  conditions  are  made 
as  nearly  uniform  as  possible.  In  this  way  a  quantity  of  water  which 
will  produce  the  largest  returns  can  be  determined. 

A  prominent  feature  of  the  reports  made  by  our  agents  in  1902  is  a 
discussion  of  the  evils  resulting  from  the  u^e  of  too  much  water,  the 
swamping  and  ruining  for  the  present  of  large  areas  which  were  onlv 
a  few  years  ago  highly  productive  farms.     The  first  remedy  which 
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suggests  itself  is  to  stop  using  more  water  than  is  necessary,  and  the 
work  of  the  Department  just  outlined  is  for  the  purpose  of  determin- 
ing what  is  necessary.  Farmers  can  not  make  these  experiments  for 
themselves  because  they  are  dependent  upon  what  they  grow  for  a 
living  and  must  apply  enough  water  to  make  sure  of  the  crop.  It  is, 
therefore,  the  duty  of  this  Department  to  make  the  experiments,  and 
the  benefits  certain  to  accrue  fully  warrant  the  outlay.  The  use  of 
water  in  excess  of  the  needs  of  crops  not  only  reduces  the  yields  and 
ruins  large  areas  of  fertile  lands,  but  it  deprives  other  lanas  equally 
fertile  of  a  water  supply.  There  is  an  area  of  approximately'- 10,000,000 
acres  now  under  irrigation,  and  canals  already  built  cover  an  added 
area  of  at  least  5,000,000  acres.  Our  work  in  the  past  leads  us 
to  believe  that  the  use  of  better  methods  on  the  areas  now  irrigated 
will  make  possible  the  cultivation  of.  the  added  5,000,000  acres  now 
under  ditch  with  very  little  added  expense  for  canal  construction. 
Reduction  of  jnelds  by  the  failure  to  use  the  proper  quantities  of 
water  is  reason  enough  to  justify  the  work  being  done  on  this  line, 
but  the  damage  done  by  the  surplus  makes  the  continuation  ana 
enlargement  of  this  work  of  great  public  interest. 

The  work  so  far  outlined  deals  with  those  parts  of  the  United  States 
where  no  crops  can  be  raised  without  irrigation.  Scattered  through- 
out the  arid  States,  and  in  the  regions  between  the  Missouri  River  and 
the  Rocky  Mountains,  there  are  Targe  areas  where  crops  can  be  raised 
without  irrigation,  but  where  the  productivity  would  be  g^reatly 
increased  by  the  use  of  more  water  and  by  methods  of  cultivation 
which  will  conserve  the  supply  of  moisture  which  they  already  have. 
The  agent  in  charge  of  our  work  in  Oregon  estimates  that  there  are 
3,000,000  acres  of  agricultural  land  in  that  State  whose  products  can 
be  greatly  increased  by  the  adoption  of  proper  methods  for  con- 
serving the  moisture  which  falls  outside  of  the  irrigation  period,  and 
equally  good  results  can  be  obtained  in  other  States.  In  Kansas  the 
best  methods  of  utilizing  small  sources  of  water  supply  are  being 
studied,  and  experiments  are  being  carried  on. 

BBBPAGB. 

Measurements  of  former  yeai-s  have  shown  that  the  losses  from 
canals  by  seepage  are  much  greater  than  have  been  commonly  sup- 
posed. The  Department  is  carrying  on  a  series  of  investigations  to 
determine  the  best  means  of  preventing  these  losses.  Measurements 
of  a  large  number  of  canals  show  that  as  a  rule  the  greater  losses 
occur  in  the  comparatively  short  sections.  If  these  sections  could  be 
iuDiproved,  the  leakage  would  be  greatly  reduced.  In  many  cases  irri- 
gators do  not  make  use  of  more  man  50  per  cent  of  the  water  entering 
the  headgates.  The  saving  of  these  waters,  therefore,  means  an 
increase  of  more  than  50  per  cent  in  the  available  supply,  or  the 
doubling  of  the  area  irrigated,  but  the  benefits  to  come  from  this  sav- 
ing will  be  more  than  this  gain  in  crops  and  in  watered  area.  Seepage 
water  from  canals  and  laterals  not  only  often  finds  its  way  where  it  can 
not  be  available  for  irrigation,  but  it  also  prevents  the  cultivation  of 
large  areas  of  land  through  the  rise  of  ground  water  until  the  land 
bei^mes  too  wet  for  crops.  This  also  brings  up  the  alkali  which  has 
been  dissolved  and  makes  the  land  still  further  unfit  for  cultivation. 
The  facts  being  gathered  enable  the  Department  to  advise  farmers  and 
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canal  managers  as  to  the  best  plans  for  distributing  water  to  their  fields 
at  the  least  expense  and  with  the  least  loss. 

Leakage  from  ditches  is  a  very  serious  question  in  the  extension  of 
irrigation  in  the  eastern  part  of  the  United  States.  It  has  been  found 
practically  impossible  to  irrigate  the  sandy  lands  of  Florida  by  unlined 
earthen  canals,  as  the  water  all  sinks  before  it  reaches  the  grounds  to 
be  irrigated.  There  has  been  a  similar  experience  in  both  W  inconsin 
and  NefVr  Jersey,  and  experiments  are  oeing  made  to  determine 
whether  or  not  some  cheap  and  feasible  systenr  of  lining  canals  and 
diatributing  water  can  be  found. 

DSAINAGB. 

Requests  from  communities  for  advice  about  the  removal  of  seepSLge 
water  have  been  so  numerous  during  the  year  that  it  has  been  beyond 
the  means  of  the  Department  to  respond  to  all  of  them,  and  it  will  be 
necessary  to  extend  this  work  in  the  future.  There  is  a  special  rea- 
son why  the  Government  should  lend  tins  aid.  The  injury  to  each 
farmer's  land  does  not  come  from  his  own  neglect  or  wasteful  use, 
but  from  the  watering  of  other  areas,  which  action  is  being  encour- 
aged by  the  Government,  so  that  tne  individual  settler  in  many 
instances  is  a  victim  of  the  country's  growth  and  of  a  recognized  State 
and  National  policy. 

Numerous  requests  have  also  come  to  this  office  for  advice  about 
agricultural  drainage  in  the  eastern  part  of  the  United  States,  and 
especially  in  the  South  and  Middle  West,  where  there  are  large  areas 
of  fertile  land  which,  if  drained,  could  be  made  immensely  prMuctive. 
The  drainage  of  such  lands  is  beyond  the  means  of  the  individual 
settler.  The  public  welfare  will  be  greatly  promoted  by  having  this 
work  done.  Every  consideration  which  justified  the  extension  of  aid 
in  the  reclamation  of  arid  lands  applies  with  eoual  or  greater  force  to 
the  furnishing  of  needed  advice  about  the  reclamation  and  improve- 
ment of  this  overwatered  land,  because  it  would  have  exceptional  value. 
Its  fertility  has  not  been  exhausted  by  long  cultivation,  and  it  is  located 
where  transportation  is  cheap  and  where  there  is  direct  access  to 
densely  populated  districts.  The  farmers  are  there,  the  markets  are 
there,  and  the  soil  is  there.  In  the  aggregate,  these  swamped  areas 
have  a  productive  capacity  ecjual  to  four  times  the  State  of  UKnois, 
and  the  inauguration  of  their  improvement  takes  rank  among  the 
important  public  agricultural  movements  of  the  country. 

IRBIQATION  IN  THB  RASTERS  PABT  OF  THB  UNITED  STATBB. 

Irrigation  in  the  humid  portions  of  the  United  States  is  proving 
profitable  and  is  becoming  an  important  factor  in  the  production  <3 
certain  crops.  The  irrigation  of  rice  in  Louisiana  and  Texas  has 
added  largely  to  the  prosperit}'^  of  those  States  and  is  being  rapidly 
extended.  The  methods  employed  differ  widely  from  those  used  in 
rice  irrigation  along  the  Atlantic  seaboard,  and  the  Department  is 
aiding  farmers  by  gathering  data  as  to  the  quantity  of  water  needed, 
the  best  method?  of  raising  it  from  streams,  the  cost  of  pumps, 
engines,  fuel,  the  construction  of  laterals,  and  time  and  method  of 
applying  it.     In  the  South  Altantic  States  rice  culture  is  having  to 
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contend  with  some  troublesome  conditions  created  by  the  cutting  oflf 
of  the  forests  on  the  headwaters  of  streams.  This  has  filled  river 
channels  with  the  soil  washed  from  the  hillsides,  and  has  forced  rice 
growers  to  contend  with  a  wider  fluctuation  in  streams.  A  partial 
investigation  of  the  problems  confronting  the  rice  growers  m  this 
section  has  been  made  to  determine  the  feasibility  of  providing  a 
supplemental  water  supply  in  times  of  scarcity  and  also  to  advise  the 
farmers  regarding  the  best  means  of  protecting  their  dikes  from  floods. 

An  investigation  of  the  requirements  of  cranberry  irrigation  is  being 
carried  on  in  cooperation  with  the  State  Experiment  Station  of  Wis- 
consin. This  investigation  includes  a  study  of  both  the  irrigation  and 
drainage  requirements  of  this  crop.  The  success  of  the  cranberry 
industrv  depends  upon  the  proper  use  and  control  of  water.  It  must 
be  applied  at  the  right  time,  and  it  must  be  withdrawn  quickly  at  the 
right  time.  Until  the  last  few  years  no  attempt  was  made  by  cran- 
berry growers  in  Wisconsin  to  exercise  control  over  the  water.  If 
nature  failed  to  cover  the  vines  at  the  right  time  or  uncovered  them 
at  the  wrong  time  the  crop  would  suflfer.  The  severe  drought  of  1895 
almost  destroyed  the  industry  in  that  State.  With  its  revival  better 
methods  are  being  adopted;  dams  are  being  built  to  collect  the  sur- 
face water;  canals  are  being  constructed  to  carry  water  pumped  from 
streams.  The  development  of  the  industrv  and  the  extension  of  the 
area  under  cultiv^ation  have  brought  new  difiBculties.  More  water  is 
needed,  requiring  larger  ditches.  Greater  uniformity  in  the  matter 
of  drawing  oflP  water  is  imperative  to  prevent  the  operations  of  one 
neighbor  damaging  those  below  him.  Much  litigation  has  been  caused 
by  a  lack  of  arrangements  for  cooperation  and  by  the  construction  of 
inadequate  works.  This  calls  for  more  knowledge  as  to  the  principles 
which  should  govern  in  this  work,  which  this  Department  is  endeav- 
oring to  collect  and  provide. 

The  results  of  the  present  year,  while  not  conclusive,  show  how 
greatly  the  success  of  this  industry  will  be  promoted  by  an  eflScient 
svstem  of  canals  for  getting  the  water  onto  the  ground  and  getting  it 
oflf.  On  June  11  of  this  year  there  was  danger  of  frost.  Those  who 
had  proper  ditehes  saved  their  crops.  Those  who  were  not  so  provided 
lost  them.  A  conservative  estimate  of  the  loss  in  the  Cranmoor  and 
Mather  regions  places  this  loss  at  $25,000.  The  damage  due  to 
improper  drains  m  this  region  which  prevented  the  removal  of  the 
water  m  time  was  greater  than  that  from  frost,  so  that  from  these  two 
items  in  the  two  districts  there  was  a  net  loss  this  vear  of  over  $75,000, 
a  sum  which  would  probably  be  nearly  sufficient  to  construct  a  system 
of  canals  to  meet  the  demands  of  both  districts. 

The  severe  drouth  which  prevailed  in  the  New  England  and  North 
Atlantic  States  during  tjie  early  part  of  the  present  summer  not  only 
showed  the  importance  of  irrigation  to  market  gardenera  and  others 
growing  high-priced  products  in  this  part  of  the  countiy,  but  gave  an 
excellent  opportunity  for  observing  tne  effects  of  irrigation  where  it 
was  made  use  of.  The  facts  regarding  the  operation  of  a  considerable 
number  of  private  irrigation  plants  nave  been  collected  and  will  be 
published  for  the  information  of  others  wishing  to  undertake  similar 
work.  There  were  also  carried  on  in  New  eTersey  some  systematic 
studies  of  the  effect  of  irrigation  upon  asparagus,  other  vegetables,  and 
small  fruits,  and  on  the  sandy  lands  in  the  southern  part  of  the  State. 
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FOREIGN   STUDIES. 


The  law  requires  that  this  Department  shall  investigate  irrigation 
methods  and  laws  of  foreign  countries.  A  report  on  Egyptian  irriga- 
tion has  been  published,  and  during  the  past  year  a  study  of  3ie 
methods  of  operating  canals  and  distributing  water  among  farmers  in 
Italy  has  been  made.  Both  of  these  have  shown  that  foreign  countries 
have  many  ideas  and  practices  which  we  can  study  to  advantage,  and 
these  studies  of  foreign  systems  should  be  continued  until  our  fanners 
are  informed  as  to  the  methods  of  every  country  in  the  world  where 
irrigation  is  practiced. 


AOBICULTURAL   ENGINBlBRINa. 


Attention  has  been  previously  called  to  the  importance  to  American 
agriculture  of  bringing  about  improvements  in  our  practice  along  a 
number  of  branches  of  engineering.  But  so  pressing  has  been  the 
demand  for  investigation  relating  to  irrigation  that  it  has  not  been 
possible,  with  the  funds  at  the  command  of  the  Department,  to  do  any 
considerable  amount  of  work  in  other  lines  of  agricultural  engineer- 
ing. The  studies  in  drainage,  apart  from  those  relating  to  irrigation, 
which  it  has  been  possible  to  make,  have  been  of  great  value  to  a 
number  of  districts  m  the  East,  and  these  should  be  extended. 

The  studies  of  pumping  should  also  be  extended,  in  order  to  answer 
more  definitely  the  many  inquiries  which  are  coming  to  the  Depart- 
ment for  information  and  advice.  Already  thousands  of  farmers  are 
Sumping  water  for  irrigation  and  thousanas  of  others  are  thinking  of 
oin^  so.  They  write  U)  this  Department  asking  the  amount  of  water 
required  and  the  size  and  kind  of  pumps  necessary  to  furnish  it.  It 
is  certain  that  irrigation  by  pumping  will  greatly  increase  in  the 
future,  and  the  money  value  to  farmers  of  having  pumps  operated 
efficiently  will  be  proportionately  enhanced.  Pumping  is  also  being 
used  to  relieve  lana  which  has  been  injured  by  seepage,  and  altogether 
this  field  is  one  of  the  most  promising  in  which  we  are  engagea,  and 
nothing  should  interfere  with  continued  work  on  this  line. 

While  the  study  of  power  is  being  made  primarily  with  relation  to 
its  use  in  running  pumps,  the  infoiination  collected  will  prove  use- 
ful in  other  lines  oi  farm  work.  The  long-distance  transmission  of 
electricity  has  made  it  possible  to  utilize  the  power  of  streams  so 
cheaply  that  it  can  be  profitably  applied  to  many  classes  of  farm  wprk. 
Competition  makes  it  necessary  for  our  farmers  to  adopt  every 
means  of  cheapening  production,  and  the  use  of  this  power  for  operat- 
ing farm  maiminery  promises  much  in  this  line.  Power  has  been 
largely  used  on  great  ranches,  but  has  not  been  adapted  to  the  needs 
of  the  man  who  is  farming  on  a  small  scale  and  doing  his  own  work. 
The  work  now  being  done  by  this  Department  is  of  especial  value  to 
this  class  of  home-making  farmers,  as  it  will  help  to  put  them  in  a 
position  to  compete  with  those  who  can  take  advantage  of  the  econo- 
mies made  possiole  by  doing  things  on  a  large  scale. 

Closel}'^  related  to  this  has  been  the  growing  interest  in  a  number  of 
our  strongest  agricultural  colleges  in  the  development  of  courees  of 
instruction  in  farm  mechanics.  The  increasing  use  of  large,  compli- 
cated, and  expensive  machinery  in  connection  with  farm  operations  hai 
led  to  a  demand  on  the  part  of  the  students  attending  the  agricultural  col- 
leges for  definite  instruction  regarding  the  construction  and  use  of  such 
machinery.     Important  problems  regarding  the  further  application 
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of  steam,  gasoline,  electricity,  and  other  kinds  of  power  to  farm  pur- 
poses are  also  beinff  brought  nome  to  these  institutions  to  solve  in  the 
I     interests  of  our  fermers.     The  manufacturers  of  farm  machinery, 
realizing  that  experts  trained  in  the  science  and  art  of  agriculture  as 
^     well  as  m  mechanics  and  engineering  would  make  their  most  efficient 
[     helpers,  are  beginning  to  look  to  the  a^cultural  colleges  for  such 
^     men.     The  colleges  attempting  to  establish  courses  in  farm  mechanics 
and  other  lines  of  agricultural  engineering  are  immediately  made  aware 
of  the  fact  that  the  data  for  the  scientific  and  pedagogical  basis  of  such 
courses  are  very  meager,  and  thejr  are  therefore  looking  to  this 
Department  to  aid  them  in  instituting  investigations  to  supply  this 
information.     Since  it  has  seemed  to  this  Department  that  this  field  of 
investigation  was  clearly  within  the  scope  of  existing  law,  it  has  begun 
to  aid  the  colleges  along  this  line.     With  our  present  resources  only  a 
very  limited  amount  of  work  in  this  line  can  be  undertaken,  ana  I 
have  therefore  recommended  that  $10,000  be  appropriated  to  enable 
this  Department  to  extend  its  operations  in  agricultural  engineering, 
I     especially  on  the  application  of  power  to  farm  machinery. 

In  order  that  the  work  of  this  Department  in  lines  of  agricultural 
engineering  other  than  irrigation  may  be  more  definitely  recognized, 
and  organized  on  a  more  permanent  and  satisfactory  basis,  I  recom- 
mend that  Congress  change  the  wording  of  the  appropriation  act  so  as 
to  make  the  general  title  of  this  division  of  our  work  "Irrigation  and 
Agricultural  Engineering." 

OFFICE   OF  PUBIilC  BOAD  INaTTTBIES. 

The  National  Good  Roads  Convention  held  at  St.  Louis,  Mo.,  April 
27  to  29,  1903,  in  connection  with  the  opening  of  the  Louisiana  Pur- 
chase Exposition,  was  probably  the  most  important  meeting  of  the 
kind  ever  held  in  the  United  States.  It  brought  together  a  greater 
number  of  influential  citizens  than  any  previous  road  convention. 
Addresses  were  delivered  by  the  President  of  the  United  States, 
several  governors  of  States,  and  members  of  Confess,  besides  promi- 
nent men  engaged  in  agricultural  and  commercial  pursuits,  railway 
transportation,  and  journalism. 

The  work  of  testing  the  chemical  and  physical  properties  of  road- 
building  materials  has  been  continued  by  the  road-material  laboratory, 
which  is  conducted  in  the  Bureau  of  Chemistry  in  cooperation  with 
the  Office  of  Road  Inquiry. 

COOPERATIVE   FIEUi   WORK. 

The  cooperative  field  work  of  the  Office  deserves  special  mention. 
Work  of  this  kind  usually  results  from  an  invitation  extended  to  the 
Director  by  local  or  State  authorities,  an  agricultural  experiment 
station,  or  a  good  roads  association.  The  Department  furnishes  only 
the  services  of  its  road  experts.  The  materials  are  supplied,  and  the 
expenses  of  the  work  paid,  by  the  other  factors  in  tne  cooperation. 
The  machinery  employed  is  usually  furnished  free  of  charge  by  the 
manufacturers,  who  thereby  secure  an  advertisement  of  their  wares; 
and  the  railroad  corporations  usually  transport  such  machinery  free 
on  account  of  their  interest  in  road  improvement  as  a  means  of  devel- 
oping the  country  tributary  to  their  lines.  The  end  in  view  is  the 
construction  of  a  short  section  of  object-lesson  or  experimental  road. 


84  REPOBT   OF   THE    8E0BETABY    OF   AGBIGULTUBE. 

Such  work  furnishes  opportunity  to  test  local  road-building  materials. 
and  gives  the  people  of  the  locality  an  object  lesson  in  methods  of 
preparing  the  material  and  constructing  the  road;  and  the  finished 
road  serves  to  teach  the  worth  of  a  good  hard  road  to  all  who  travel 
over  it.  In  nearly  all  cases  the  value  of  such  work  is  greatly  enhanced 
b}'  the  holding  of  a  convention  while  the  work  is  in  progress.  This 
brings  together  a  large  number  of  persons,  who  not  only  secure  the 
benefit  of  the  object  lesson,  but  who  listen  to  addresses  on  all  phases 
of  the  road  question. 

Cooperative  field  work  of  the  kind  just  described  has  been  carried 
on  to  a  greater  or  less  extent  during  the  last  five  years,  and  its  practical 
value  has  been  amply  demonsti'ated.  It  certainly  yields  a  maximum 
of  good  results  at  a  minimum  of  expense  to  the  Government.  The 
Director  of  the  Office  has  recently  secured  reports  from  many  localities 
where  experimental  road  work  has  been  none,  and  they  uniformly 
show  that  the  work  was  well  done  and  that  the  object-lesson  roads 
built  led  to  a  general  improvement  of  the  roads  in  those  localities. 
During  the  past  year  more  cooperative  field  work  has  been  done  than 
in  any  preceding  year,  and  the  demand  for  Government  aid  of  this 
kind  is  greater  than  ever  before. 

For  greater  convenience  and  efficiencv  in  carrying  on  the  field  work 
of  the  Office,  the  country  has  been  laid  oflf  into  four  main  divisions, 
with  a  special  agent  in  charge  of  each. 

GOOD  ROADS  AND  RURAL  FREE  MAIL  DELTVERY. 

The  intimate  relation  which  exists  between  good  country  roads 
and  rural  free  delivery  of  mail  can  not  be  too  strongly  emphasized. 
Communities  which  would  enjo}^  the  latter  must  make  and  maintain 
the  former.  In  man}'^  instances  bad  roads  have  prevented  the  exten- 
sion of  rural  free  delivery  to  communities  where  it  was  greatly 
desired,  and  in  some  cases  have  caused  suspension  of  routes  already 
in  operation.  The  desire  for  extension  of  the  service  should,  and 
doubtless  will,  act  as  a  powerful  stimulus  to  road  improvement  in 
mau}^  localities. 

The  work  of  the  Office  of  Public  Road  Inquiries  appears  to  be  no 
longer  of  a  tentative  character.  Year  after  year  it  assumes  increased 
unportance  and  wider  scope.  Tliat  it  will  be  a  permanent  feature  of 
the  Department's  work  hardly  seems  open  to  question. 

DIVISION  OF  ACCOUNTS  AND  DISBXTBSEICENTS. 

The  extension  and  rapid  growth  in  the  work  of  this  Department 
necessitates  an  increase  in  the  estimates  for  each  year.  These  esti- 
mates are  prepared  in  the  Division  of  Accounts  and  Disbursements 
and  transmitted  to  the  Congress  through  the  Secretary  of  the  Treas 
ury  and  all  expenditures  are  made  under  the  supervision  of  that 
Division.  The  appropriations  for  the  fiscal  vear  ended  June  30, 190f3, 
inchiding  $510,000  for  deficiencies,  were  $5,013,960,  an  increase  of 
$1,091,231.54  over  the  preceding  year.  The  expenditures  during  the 
year  amounted  to  $4,296,882.60,  leaving  a  balance  of  $717,077.40,  but, 
the  greater  part  of  this  sum  is  covered  by  outstanding  liabilities. 

All  accounts  for  the  fiscal  year  1901  having  been  settled,  the  unex- 
pended balances  of  appropriations  for  that  year,  amounting  to 
$65,127.50,  were  covered  into  the  Treasury  on  June  30,  1903. 
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There  was  received  and  deposited  in  the  Treasury  the  sum  of 
Sl2,803.56.  Of  this  amount  lH,02t).69  were  received  from  the  sale  of 
American  products  in  Europe,  ^82.75  from  sales  of  agricultural 
products  ot  the  agricultural  experiment  station  in  Hawaii,  $782.45 
xrom  the  station  in  Porto  Rico,  and  $548.15  from  sales  of  experimental 
shipments  of  fruit  to  Europe. 

The  amount  paid  for  rent  of  buildings  in  the  District  of  Columbia 
for  the  use  of  the  several  branches  of  the  Department  was  $21,700. 
The  amount  appropriated  for  the  same  pui*pose  for  the  current  fiscal 
year,  1904,  is -$27, 900,  an  increase  of  $6,200. 

DIVISION  OF  FUBIilCATIONS. 

The  work  of  the  Department  of  Agriculture  in  all  its  branches  is 
necessarily  reflected  in  the  work  of  the  Division  of  Publications.  As 
all  the  other  bureaus  and  divisions  contribute  to  the  acquisition  of 
information,  so  the  Division  of  Publications  is  the  channel  for  its  dif- 
fusion. Therefore,  no  possible  enlargement  of  the  work  of  the  Depart- 
ment in  any  particular  branch  can  be  conceived  of  which  does  not 
ultimately  ada  to  the  work  of  the  Division  of  Publications.  It  is  not 
within  the  province  of  its  chief  to  restrict  its  work,  but  only  to  direct 
and  control  it  to  the  best  of  his  ability  and  with  the  means  at  his  com- 
mand. These  facts  explain  quite  logically  the  continued  growth  in  the 
work  of  this  Division. 

Until  last  year  the  largest  number  of  publications  issued  in  any 
twelve-month  period  was  757  in  1902.  The  total  number  of  publica- 
tions issued  during  1903,  however,  was  938.  Of  the  publications 
issued  in  1902,  355  were  new.  The  new  publications  issued  in  1903 
amounted  to  375,  showing  that  the  bulk  of  the  increase  in  the  number 
of  publications  issued  consisted  of  reprints,  which  in  turn  indicates  a 
continued  and  pressing  demand  for  the  Department  publications. 
While  the  new  publications  show  but  a  small  increase  in  number, 
the  number  of  pages  they  contain  shows  an  increase  of  17  per  cent  over 
1902.  The  total  number  of  copies  of  all  publications  issued  during 
the  vear  aggregated  not  far  from  12,000,000. 

The  publications  known  as  Farmers'  Bulletins  seem  to  satisfactorily 
supply  a  widely  felt  want.  Of  the  total  number  of  copies  of  all  pub- 
lications issued  during  the  year  nearly  7,000,000  were  Farmers'  Bul- 
letins, and  of  these  nearly  4,000,000  copies  were  distributed,  as  provided 
by  law,  under  addressed  franks  supplied  b}^  Senators,  Representatives, 
and  Delegates. 

In  spite  of  the  generous  supply  of  publications,  it  is  constantly 
necessary  to  refuse  ifequests,  owing  to  the  editions  being  exhausted 
and  means  lacking  to  furnish  a  further  supply.  Under  these  circum- 
stances I  have  found  it  desirable  to  restrict  free  distribution  abroad 
to  Government  and  other  public  institutions  and  to  a  few  persons 
engaged  in  lines  of  work  analogous  to  our  own  and  actually  cooperat- 
ing with  us. 

The  figures  showing  the  number  of  publications  issued  and  distributed 
by  the  Department  would  suggest  to  casual  observation  that  the  number 
was  amply  sufficient  to  supply  all  possible  demands.  Such,  however, 
is  far  from  being  the  case.  A  carerul  consideration  of  the  applications 
received  afford  conclusive  evidence  that  only  a  comparatively  limited 
number  of  the  nearly  7,000,000  farms  in  the  United  States  are  reached 
by  the  publications  of  this  Department.     This  is  a  matter  of  regret,  as 
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the  full  value  of  the  information  acquired  by  the  Department  can 
unquestionably  be  realized  only  by  a  prompt  and  widespread  diffusion 
to  all  those  who  might  be  benefited  by  it.  It  is  a  striking  evidence  of 
the  general  appreciation  of  the  information  the  publications  of  this 
Department  contain  that  over  30,000  copies  were  sold  by  the  Superin- 
tendent of  Documents  in  the  face  of  the  enormous  free  distribution,, 
and  that  official  has  moreover  declared  that  the  niunber  sold  would  be 
twice  as  ^eat  were  he  able  to  supply  the  demands.  This  suggests  the 
desirabPity  of  setting  aside,  to  defray  the  expense  of  reprints,  the  sum^ 
received  b}^  him  for  publications  sold  through  his  office. 

The  conservative  course  recommended  by  yourself  in  the  matter  of 
illustrations  has  been  carefully  followed,  the  rule  adopted  being  to 
exclude  all  illustrations  not  necessary  or  at  least  essentiallv  helpful  to 
the  understanding  of  the  text.  It  is  impossible  for  this  Department, 
for  reasons  sufficiently  obvious  from  what  has  already  been  said,  to 
further  restrict  the  output  of  publications.  In  view  of  the  increji^e 
in  the  work  of  the  Division  of  Publications  and  the  causes  which 
promise  its  continuance  in  the  future,  I  have  felt  constrained  to  rec- 
ommend some  increase  in  the  appropriations  for  its  use. 

THE  LIBKABT. 

The  work  of  the  Library  increases  from  year  to  year  with  the  growth 
of  the  Department,  and  with  increased  appropriations  it  is  better 
able  each  year  to  meet  the  varied  demands  made  upon  it.  The  collec- 
tion of  books  and  pamphlets  now  in  the  Library  numbers  about  80,0<X), 
and  contains  many  books  and  periodicals  found  in  few,  if  any^  other, 
libraries  in  the  country.  Agricultural  workers  in  all  parts  of  the 
country  look  to  this  Library  more  and  more  for  assistance  in  the  way 
of  loans  of  books,  verification  of  references,  and  preparations  of 
subject  lists. 

ACCESSIONS. 

A  larger  number  of  purchases  have  been  made  during  the  past  fiscal 
year  than  in  any  year  previous.  Many  new  scientific  serials  nave  been 
added  to  the  list  of  subscriptions,  and  the  list  of  general  agricultural, 
technical,  and  scientific  periodicals  acquired  by  gift  and  exchange  has 
been  largely  increased.  The  present  policy  of  the  Department  in 
the  distribution  of  its  documents  enables  the  Librarian  to  ari*ange 
exchanges  with  many  foreign  as  well  as  American  scientific  institutions 
and  societies  whose  publications  form  valuable  additions  to  the  Library. 

TECHNICAL   WORK. 

The  Librarv  has  continued  the  publication  of  its  quarterly  bulletin  of 
accessions.  The  recently  adopted  subject  arrangement  of  the  bulletin 
has  proved  to  be  an  added  convenience  for  reference  use.  Beginning 
with  December,  1902,  catalogue  cards  for  current  accessions  to  the 
Library  have  been  printed  at  the  Library  of  Congress.  Extra  copies 
of  these  printed  cards  can  be  purchased  at  small  cost  on  application  to 
the  Librarian  of  Congress.  A  reprint  of  the  index  cards  for  the  Year- 
books and  the  Farmers'  Bulletins  is  in  progress  to  meet  the  demands 
from  the  smaller  libraries  in  the  country  for  indexes  to  these  popular 
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publications  of  the  Department.  Provision  has  also  been  made  for 
extending  this  index  work  to  include  index  cards  for  some  of  the  most 
important  agricultural  periodicals.  During  the  past  year  there  have 
been  requests  from  several  agricultural  colleges  and  experiment  sta- 
tions for  suggestions  and  aid  in  reorganizing  their  libraries.  Assist- 
ance of  this  kind  has  been  given  whenever  practicable,  and  the 
Department  will  continue  such  aid  to  further  the  organization  and 
development  of  agricultural  libraries. 

NEW  BUIIJ>INGS  FOB.  THE  DEPABTKEKT. 

It  is  gratifying  to  announce  that  Congress,  at  its  last  session, 
authorized  the  expenditure  of  $1,600,000  for  the  erection  of  new 
buildings  for  this  Department.  Two  hundred  and  fifty  thousand 
dollars  was  appropriated  to  inaugurate  the  work  and  as  soon  as  the 
money  became  available  steps  were  taken  to  secure  the  necessary 
plans  and  specifications.  At  the  outset,  some  diflSculties  were  met  in 
the  matter  of  reaching  satisfactory  conclusion  with  the  architects. 
These  matters  were  not  finallv  settled  until  early  in  September  of  this 
year,  when  the  contract  for  the  preparation  of  plans  and  specifications 
was  awarded  to  the  film  of  Rankin,  Kellogg  &  Crane,  architects,  of 
Philadelphia. 

The  Department  is  now  occupving  137,963  square  feet  of  net  floor 
space,  75,771  square  feet  of  which  is  in  rented  buildings.  In  order  to 
accommodate  the  present  needs  of  the  Department  alone  this  amount 
of  space  would  have  to  be  increased  fully  26  per  cent.  The  Depart- 
ment of  Agriculture  is  different  in  its  requirements,  so  far  as  buildings 
are  concerned,  from  other  branches  of  the  Government.  Our  work  is 
largely  of  a  research  nature.  Laboratories,  therefore,  are  essential  and 
form  a  considerable  portion  of  the  room  required.  A  committee  of 
Bureau  chiefs  in  the  Department,  consisting  of  Doctors  Galloway, 
Salmon,  and  True,  has  given  careful  consideration  to  the  varied  needs 
and  have  made  recommendations,  which  1  approve,  that  the  best 
interests  of  the  Department  will  be  subserved  by  providing  for  a  series 
of  buildings  connected  with  pavilions  in  such  a  way  as  to  make  practi- 
cally one  narmonious  structure.  The  chief  advantage  of  this  plan  is 
that  it  can  be  laid  out  in  such  a  way  as  to  be  added  to  indefinitely  from 
time  to  time,  as  the  needs  of  the  Department  grow.  These  ideas 
formulated  by  the  committee  have  been  further  developed  by  the 
architects,  with  a  result  that  a  series  of  buildings  has  been  designed, 
the  central  feature  of  which  is  an  administrative  structure.  Grouped 
about  this  are  laboratory  buildings  to  be  used  by  the  large  bureaus  in 
their  research  work. 

The  scheme,  as  a  whole,  provides  for  the  erection  of  ten  buildings, 
all  suitable  for  the  class  of  investigations  T^hich  the  Department  must 
necessarily  cari:y  on.  The  amount  authorized  by  Congress  will  suffice 
for  the  erection  of  three  of  the  laboratory  buildings,  but  it  will  not  be 
sufficient  for  the  erection  of  the  administrative  structure.  The  three 
buildings  will  have  in  them  floor  space  of  100,000  square  feet  and  will 
enable  uie  Department  to  comply  with  the  law,  in  so  far  as  bringing 
within  these  stnictures  all  those  branches  of  the  Department  that  are 
now  paying  rent.  The  three  buildings  contemplated  will  be  completed 
within  the  appropriation  authorized  according  to  the  estimates  secured 
at  the  present  time. 
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0BISI8  IN  COTTON  PBOBUCTIOK. 

The  invasion  of  the  cotton  boll-weevil  has  been  a  special  menace  to 
our  cotton  crop,  and  has  done  more  than  anything  else  to  awaken 
widespread  apprehension  as  to  the  future  of  this  most  important 
crop.  The  boU-weevil  first  appeared  in  the  State  of  Texas  in  1891, 
and  from  that  time  on  has  been  under  observation  and  investigation 
by  the  Department  through  its  Division  of  Entomology.  It  was  not 
until  1902,  however,  that  this  branch  of  the  Department  was  able  to 
undertake  anvthing  like  thorough  and  systematic  work  in  the  matter 
of  studying  tnis  very  destructive  enemy  of  cotton.  In  1903  the  scope 
of  the  work  was  further  enlarged,  an  appropriation  of  $20,000  being 
made  in  the  Division  of  Entomology  for  the  investigations.  Aside  from 
this  work  the  Bureau  of  Plant  Industry  has,  during  the  past  year, 
been  carrving  on  considerable  work  with  a  view  to  securing,  if  pos- 
sible, early  and  resistant  varieties  by  breeding  and  selection;  and  has 
been  conducting  some  more  or  less  general  experiments  in  the  matter 
of  crop  diversification  at  special  points  in  Texas.  It  has  also  been 
engaged  in  distributing  a  considerable  quantity  of  cotton  seed  of  early 
maturing  and  promising  sorts. 

The  work  or  the  Division  of  Entomology  has  shown  conclusively 
the  value  of  good  cultural  methods,  the  planting  of  early -maturing 
varieties,  and  the  destruction  of  weevil-infested  material,  this  conclu- 
sion having  been  resiehed  only  through  the  careful  and  detailed  studies 
of  the  life  history  and  habits  of  the  insect.  The  demonstrntion  work 
along  these  lines,  which  the  Division  carried  on  the  past  year,  has  been 
exceedingly  promising,  as  it  has  been  shown  that  cotton  can  be  grown 
in  remunerative  quantity,  despite  the  presence  of  the  weevil.  Not- 
withstanding what  has  been  accomplished  by  the  Department,  however, 
the  fact  remains  that  the  boll  weevil  is  constantly  spreading  north  and 
east,  and  it  is  probably  only  a  (luestion  of  time  when  it  will  reach  all 
of  the  cotton-growing  States.  Thus  the  country  is  confronted  with  a 
very  grave  problem,  as  the  invasion  of  this  insect  must  necessarily 
mean  a  complete  revolution  in  present  agricultural  methods.  During 
a  recent  visit  to  some  of  the  Southern  States  considerable  time  was 
spent  in  the  weevil-infested  district,  and  from  the  facts  gathered  in 
tnis  way  I  am  convinced  that  energetic  measures  must  be  adopted  to 
meet  the  present  emergency.  After  thoroughly  canvassing  the  situa- 
tion with  representative  men  in  Congress  and  with  others,  I  am  of  the 
opinion  that  a  cotton  investigation  fund  should  be  appropriated  and 
set  aside  for  immediate  use  in  connection  with  this  most  serious  prob- 
lem. In  order  to  make  the  work  comprehensive  and  thoroughly  effect- 
ive, I  am  of  the  opinion  that  a  sum  not  less  than  $500,000  should  be 
made  immediately  available  for  this  purpose,  the  same  to  be  expended 
under  the  direction  of  the  Secretary  of  Agriculture,  in  such  manner 
as  will  give  the  most  immediate  practical  results.  As  to  the  problems 
which  might  be  handled  b}^  the  Department  with  such  a  sum  available, 
I  would  respectfully  call  attention  to  the  following: 

RECOMMENDATIONS. 

1.  Checking  Sporadic  Outbreaks  of  the  Weevil. — It  would 
seem  highly  important  that  some  action  be  taken  looking  to  the  check- 
ing, if  practicable,  of  sporadic  outbreaks  of  the  weevil  in  the  territory 
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immediately  adjacent  to  that  now  infested.  This  could  best  be  accom- 
plished by  the  organization  of  a  corps  of  competent  entomologists  and 
could  be  carried  on  in  cooperation  with  the  State  authorities.  In 
order  to  make  this  work  thoroughly  effective  it  will  be  necessary  for 
the  States  interested  to  enact  proper  legislation.  This  is  a  matter  that 
could  be  handled  and  guided  bj'^  tnose  in  authority,  working  under  the 
direction  of  the  Secretary  of  Agriculture. 

2.  Demonstration  Work  to  Snow  the  Value  of  Improved  Cul- 
tural Methods  by  Which  Farmers  can  Produce  Fair  Crops  in 
Si  ITE  OF  THE  Weevil. — ^This  is  the  most  promising  field  for  immediate 
relief,  and  owing  to  the  fact  that  the  weevil  is  so  far  confined  to  Texas, 
the  work  here  outlined  would  necessarily  be  limited  more  or  less  to 
this  State,  although  regions  in  adjacent  territory  should  also  have  such 
investigations  carried  on  in  them  in  order  that  the  people  may  become 
enlightened  in  advance  of  the  insect's  ravages.  The  object  and  scope 
of  the  work  would  be  to  show  by  actual  aemonstration  experiments 
the  value  of  better  cultural  methods,  the  value  of  early  maturing 
varieties,  and  the  value  of  and  necessitv  for  complete  and  thorough 
destruction  of  all  infested  material.  1*0  carry  out  this  work  thor- 
oughly and  effectively  would  require  a  corps  of  men  familiar  with 
cultural  conditions,  and  who  have  the  knowledge  and  ability  to  direct 
the  necessary  specific  work  that  might  be  ordered  by  the  Secretary  of 
Agriculture.  Legislation  would  be  required  in  this  case,  also,  to 
enforce  the  destruction  of  infested  material;  but,  under  proper  organ- 
ization, this  could  be  brought  about. 

3.  Work  having  for  its  Object  the  Production  of  New,  Early, 
AND  Improved  Varieties  of  Cotton. — The  value  of  early  varieties 
has  been  demonstrated,  but  most  of  them  have  serious  drawbacks  in 
that  they  are  poor  yielders  and  the  lint  drops  out  easily  during  storms. 
These  matters  may  be  corrected  by  proper  breeding  and  selection,  and 
one  of  the  important  problems  would  have  for  its  object  the  taking  up 
of  this  work  on  a  systematic  scale,  to  the  end  of  securing  sorts  whicn 
would  not  only  be  early,  but  would  be  storm-proof  and  resistant. 

4.  Studies  of  Cotton  Diseases. — While  the  boll-weevil  is  mainly 
in  the  public  eye  at  present,  the  fact  remains  that  other  serious  pests 
of  cotton  cause  great  losses  annually.  It  is  natural  to  attribute  all 
losses  at  the  present  time  to  the  insect  in  question,  whether  these 
losses  be  from  other  insects,  diseases,  floods,  droughts,  or  whatever 
source.  Reliable  studies  indicate  that  the  loss  in  Texas  alone  from 
the  so-called  root-rot  disease  will,  in  all  probability,  aggregate  several 
millions  of  dollars  annually.  This  and  other  diseases  should  be  thor- 
oughly studied,  and  corrective  measures  should  be  adopted. 

5.  Cotton.  Insects. — What  is  said  of  cotton  diseases  is  also  true  of 
cotton  insects  (especially  of  the  boll-worm)  other  than  the  boll  weevil. 
These  should  all  receive  careful  attention,  and  practical  experiments 
should  be  carried  on  with  a  view  to  lessening  the  injury  caused  by 
them. 

6.  Introduction  of  New  Crops. — ^The  urgent  necessity  for  the 
introduction  of  other  crops  which  will  take  the  place  of  cotton  can  not 
be  too  stronglj'  emphasized.  Cotton,  of  course,  should  be  grown,  but 
the  time  is  evidentlv  at  hand  when  a  concerted  effort  should  be  made 
to  bring  about  a  change  in  Southern  agricultural  conditions  in  the 
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direction  of  greater  diversification.  This  is  recognized  now  as  a  vital 
question  in  the  South.  In  many  sections  already  the  yield  of  cotton  b 
barely  profitable,  so  that,  when  the  reduction  due  to  the  boII-weevil 
and  other  pests  is  taken  into  account,  it  will  be  necessary  to  abandon 
cotton  growing  altogether;  while  the  decreased  yield  in  the  best  dis- 
tricts of  the  cotton-growing  sections  renders  it  more  important  that 
other  crops  should  be  grown.  Such  crops  as  alfalfa,  sorghum,  Kb&t 
corn,  and  cereals  of  various  sorts  should  all  receive  a^ntion,  not 
only  for  silage,  pastures,  and  winter  forage  generally,  but  for  green 
manures  as  well. 

7.  Studies  and  Experiments  in  Connection  with  Methods  for 
THE  Destruction  and  Control  of  the  Boll- Weevil,  and  Othbb 
Cotton  Insects. — It  would  seem  highly  important  that  the  Govern- 
ment should  take  cognizance  of  the  many  devices  which  are  being 

¥  laced  on  the  market  for  combating  the  weevil  and  other  insects, 
his  is  necessar}^  as  much  for  positive  as  negative  results.  Hun- 
dreds of  devices  and  nostrums  are  offered  to  the  public,  and  peo- 
ple are  led  to  spend  money  for  them.  The  Government  should  be  in 
Sosition  to  determine,  once  for  all,  the  value  or  nonvalue  of  such 
evices,  and  thus  be  able  to  definitely  and  positively  advise  on  all  mat- 
ters of  this  kind.  Aside  from  this,  the  Government  should  take  the 
matter  of  mechanical  devices  under  thorough  consideration,  and  should 
encourage,  by  the  utilization  of  mechanical  experts,  the  construction 
and  use  of  everything  which  gives  promise  of  practical  value. 

8.  Studies  of  Enemies  of  the  Insect. — While  the  studies  of  the 
enemies  of  the  insect  have  had,  so  far,  no  practical  result,  there  is  no 
doubt  that  this  work  should  be  continued,  and  everj-thing  in  the  nature 
of  enemies,  whether  they  be  predaceous  or  parasitic  insects,  birds,  fun- 
gus parasites,  or  others,  should  receive  careful  attention. 

9.  Securing  and  Distributing  Seed  of  Cotton  Known  to  ha%'E 
Special  Value  for  Earltness  and  Ability  to  Resist  the  Weevil. — 
Systematic  action  should  be  taken  in  the  matter  of  securing  from  every 
source  available  seed  of  promising  varieties  and  thoroughly  testing 
them  in  the  weevil-infested  district.  Tn  addition  to  this  tiiere  should 
be  a  systematic  endeavor  to  bring  together  desirable  varieties  from  all 
available  sources  for  advance  trials  in  the  sections  where  the  insect  is 
likely  soon  to  make  an  invasion. 

10.  General  Propaganda. — Under  this  head  there  should  be  organ- 
ized a  competent  corps  of  efficient  workers,  who  could,  with  the 
cooperation  of  the  agricultural  colleges,  farmers'  institutes.  State 
boards  of  agriculture,  and  all  such  organized  bodies,  bring  to  the 
attention  of  planters  everywhere  the  latest  results  as  to  methods  of 
meeting  the  present  emergency. 

To  carry  out  the  foregoing  work  effectually,  it  is  believed  that  the 
best  results  will  be  secured  by  a  separate  organization.  It  will  be 
seen  that  the  two  branches  of  the  Department  primarily  interested  in 
this  matter  are  the  Bureau  of  Plant  Industry  and  the  Division  of  Ento- 
mology; and  their  officers  and  men  would  be  in  position  to  effect  the 
proper  organization  and  to  direct  the  main  features  of  the  work.  I 
would,  therefore,  respectfully  recommend  that,  if  the  amount  already 
mentioned  be  set  aside  as  a  cotton  investigation  fund,  the  Secretary  of 
Agriculture  be  authorized  to  take  such  steps  in  the  perfecting  of  a 
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proper  organization  for  handling  the  work  as,  in  his  judgment,  may  be 
best.  Owing  to  the  very  nature  of  the  investigations,  and  the  fact 
that  they  will  involve  most  thorough  and  far-i'eaching  scientific  work, 
the  management  of  the  general  plans  must  necessarily  rest  with  the 
Department.  It  is  believed  that  the  work  can  be  strengthened  by 
securing  the  advice  and  cooperation  of  one  or  two  thoroughly  practical 
men  in  the  States  most  directly  interested,  viz,  Louisiana  ana  Texas. 
The  Secretary  of  Agriculture,  however,  should  have  full  authority  to 
organize  the  work  for  the  sole  object  of  securing,  as  already  indicated, 
the  most  immediate  practical  results. 

In  order  to  more  effectually  handle  the  problems  which  must  neces- 
sarily fall  to  the  woit  of  the  Division  of  Entomology,  I  have  already 
recommended  in  my  estimates  that  this  important  branch  of  the 
Department  be  made  a  bureau.  The  work  that  it  has  done  in  the  past, 
especially  in  the  field  in  question,  certainly  justifies  this  action;  and  I 
most  earnestly  recommend  that  this  matter  be  given  primary  consid- 
eration in  connection  with  the  entire  problem.  It  is  very  desirable, 
furthermore,  that  the  fullest  cooperation  be  effected  b}^  the  Depart- 
ment with  the  experiment  stations  in  the  respective  States,  where  the 
more  important  work  will  be  conducted.  This  is  especially  true  of 
Texas,  where  the  Agricultural  College  is  doing  everything  in  its  power 
to  aid  in  the  matter,  but  where  it  is  more  or  less  handicapped  by  lack 
of  proper  facilities  and  funds. 

The  fund  recommended  to  be  set  aside  for  the  purposes  mentioned, 
and  used  in  accordance  with  the  plans  outlined,  will  give  the  Depart- 
ment such  liberty  of  action  as  the  exigencies  of  the  case  demand.  An 
industry  which  brings  to  the  country  an  annual  income  of  something 
over  $500,000,000  is  threatened,  and  the  time  is  at  hand  for  energetic 
action.  I  again,  therefore,  most  earnestly  renew  my  reconmiendations 
for  the  means  and  authority  to  carry  out  the  plans  as  herein  set  forth. 

Respectfully  submitted. 

James  Wilson, 

Secretary. 

Washington,  D.  C.  ,  November  28^  1903. 
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ABGENTINE  TERMS  AND  MEASURES  USED. 

For  the  convenience  of  the  reader  in  the  United  States  all  terms  and  measnjes 
employed  in  this  report  have  been  converted  into  terms  employed  in  the  United 
States,  except  where  otherwise  expressly  stated.  Some  terms  and  exjiressions  in 
use  in  Argentina,  or  having  a  special  meaning  there,  are  occasionally  used,  and 
these  are  herewith  explained. 

Money. — All  expressions  of  value,  unless  otherwise  stated  at  the  time,  liave  been 
converted  into  United  States  currency.  The  Argentine  gold  dollar  is  worth  $().9<>5 
in  United  States  currency.  The  paper  dollar,  which  is  the  general  circulating 
medium,  is  worth  about  44  cents  of  our  money.  All  transactions  in  Argentina 
are  in  paper  money  unless  gold  is  specified. 

Metric  8  stem. — The  metric  system  of  weights  and  measures  is  in  use  in  Argen- 
tina, and  is  the  only  legalized  system.  Some  of  the  old  Spanish  or  local  termn  are 
still  in  use,  however,  especially  in  the  country.  The  kilo,  abbreviation  of  the 
word  kilogram,  is  the  standard  unit  of  weight,  and  is  equal  to  2.2046  pounds 
avoirdupois. 

Land  measuremenU. — The  official  unit  of  land  measurement  is  the  hectare,  ei^nal 
to  2.471  acres.  A  **  square  "  of  land  is  equal  to  4.17  acres,  and  this  old  term  is  in 
very  general  use.  The  common  understanding  of  the  '  *  league ' '  of  land  is  a  square 
league,  equal  to  6,672  acres.  A  kilometric  league  of  land,  the  official  measure- 
ment, is  equal  to  2,500  hectares,  or  6,178  acres. 

Estancia  and  estaneiero. — An  estancia  is,  primarily,  a  stock  ranch,  and  the 
owner  and  oi)erator  is  an  estanciero.  But  the  estancia  may  include  other  things. 
It  may  also  be  a  breeding  establishment  or  that  only.  It  may  deal  in  cattle,  horses, 
or  sheep,  or  all  three,  either  for  sale  in  the  open  markets  for  l)eef  or  mutton,  or 
for  feeding  stock,  or  for  breeding  purposes,  or  all  these.  Cereal  production  and 
hay  making  may  be  added  to  these,  and  sometimes  this  may  lx»  the  most  impcjrtant 
part  of  the  estanciero's  business.  So  in  translating  it  is  imiK)ssible  to  say  in  a  single 
word  just  what  is  meant.  In  this  report  the  words  estancia  and  ranch  have  been 
used  synonymously,  also  the  words  estanciero  and  ranchman. 

Chacra  and  ehacarero. — A  chacra  i<  a  farm  on  which  cereals  or  other  crops  are 
raised,  as  distinguished  from  the  estancia  or  stock  ranch.  The  ehacarero  is  the 
farmer  or  man  who  operates  a  chacra. 

Camp, — In  Argentina  people  speak  of  the  country  outside  of  the  cities  as  the 
*  *  camp. ' '  They  say , '  *  I  am  going  to  the  camp , ' '  where  we  would  say ,  * '  I  am  going 
to  the  country."  The  word  is  also  used  in  speaking  of  the  land — as,  for  instance, 
**  My  camp  is  in  good  condition,"  or  **  The  alfalfa  camps  are  holding  out  well.*' 

Alfalfar. — An  alfalfa  field. 

Frigorifix!o. — A  meat-packing  establishment  where  cattle  and  sheep  are  slaugh- 
tered and  the  carcasses  either  frozen  or  chilled  for  export, 
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LETTER  OF  TRANSMITTAL. 


U.  S.  Department  of  Agriculture, 

Bureau  of  Animal  Industry, 
Washington,  D.  C. ,  January  «9,  1904. 

Sir:  I  have  the  honor  to  submit  herewith  a  report  upon  the  influence  of  alfalfa 
upon  beef  production  in  Argentina,  to  which  I  have  added  some  late  information 
concerning  the  market  for  pedigreed  stock  in  that  country.  The  opportimity  for 
our  breeders  was  never  as  promising  there  as  it  is  now.  I  therefore  respectfully 
suggest  that  this  report  be  printed  for  the  guidance  of  the  breeders  of  the  United 
States  who  may  wish  to  enter  that  market.  Argentines  are  very  eager  to  secure 
firstK^lass  breeding  stock,  and  the  English  breeders  who  have  been  supplying  the 
demand  have  found  the  business  highly  profitable. 

'    This  rex)ort  is  supplemental  to  my  bulletin  on  **  The  animal  industry  of  Argen- 
tina,*' printed  as  Bulletin  No.  48,  Bureau  of  Animal  Industry. 

Acknowledgment  should  be  made  to  the  following-named  gentlemen  in  Argen- 
tina, whose  intelligent  and  willing  cooperation  made  this  report  possible:  John 
Benitz,  Qlynno  Williams,  Eduardo  BuUrich,  William  O.  Benitz,  Henry  B.  Coffin, 
Leonardo  Pereyra,  Ronaldo  Tidblom,  Alfredo  Benitz,  Dr.  Enrique  Fynn,  jr., 
Artiiro  Bab,  Adolf o  Aymerich,  Alfredo  Sanders,  J.  Charles  Pearson,  Latham 
Hall,  Nicolas  Calvo,  and  C.  A.  Roberts. 

Respectfully,  Frank  W.  Bicknell, 

Special  Agent  and  Agricultural  Explorer, 
Hon.  James  Wilson, 

Secretary, 
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VLFALFA  AXD  BEEF  PRODUCTION  IN  ARGENTINA. 


ALFALFA  OROWIHO  AND  ITS  RELATION  TO  CATTLE  RAISING. 

-      INTRODUCTION. 

Without  alfalfa  Argentina  would  occupy  an  unimportant  place  as  a 
beef  producer  in  the  markets  of  the  world.  Alfalfa  has  redeemed  to 
profitable  use  millions  of  acres  of  Argentine  land  that  would  other- 
wise be  unproductive.  Alfalfa  sends  the  Argentine  steer  to  market 
a  year  younger  than  when  the  native  grasses  were  relied  upon  exclu- 
sively. In  many  places,  especially  in  tlie  northern  part  of  the  coun- 
tr3%  it  has  made  money  for  the  small  farmers,  or  "colonists,"  who 
have  cut  it  and  sold  it  for  hay  for  export  or  for  domestic  use.  Cat- 
tle raisers  have  learned  its  value  in  a  dry,  cold  winter,  when  the  pas- 
tures have  failed,  and  but  for  the  alfalfa  liay,  put  up  by  the  provident 
against  such  an  emergency,  hundreds  of  thousands  of  cattle  would 
starve.  Hut  this  marvelous  forage  plant  is  valdable  in  Argentina 
chiefly  l)ecause  it  gives  a  rich  fattening  pasture  on  land  that  is  other- 
wise of  small  value.  Alfalfa  is  the  only  plant  that  will  send  its  roots 
down  deep  enough  to  get  the  moisture  necessary  to  growth. 

(mOWINO  OF   ALFALFA    AND  PRK?K  OP  LAND. 

It  is  the  ambition  of  nearly'  every  ranchman,, or  estanciero,  to  get 
as  much  of  his  place  into  alfalfa  as  possible,  and  the  area  of  alfalfa 
pasture  is  increasing  enormously  every  j^ear.  In  some  sections  it  is 
still  in  an  experimental  stage  and  in  others  it  has  proved  a  failure,  at 
least  for  pjisturage ;  because  "  tosca,"  a  limestone  formation,  is  too  near 
the  surface  of  the  ground  or  because  native  summer  grasses  over- 
come it.  But  the  failnreof  wlieat  in  the  northern  part  of  the  Province 
of  Sant>a  Fe  (PI.  I,  frontispiece)  has  driven  small  farmers  to  turning 
their  wheat  farms  into  alfalfa  fields  or  to  moving  to  another  part  of 
the  country,  either  to  raise  cereals  under  more  favorable  conditions 
or  to  go  into  alfalfa  where  experiments  have  shown  that  it  will  suc- 
ceed. Farmers  in  the  same  region  who,  instead  of  putting  all  their 
land  into  wheat  or  flax,  have  planted  alfalfa  and  corn  and  raised  cat- 
tle have  done  well.  As  soon  as  a  brief  experiment  demonstrates  the 
adaptability  of  a  new  region  to  alfalfa,  there  is  a  grand  rush  to  get  in. 
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Land  jumps  up  incredibly  in  value;  thousands  of  acres  often  cliange 
hands  several  times  in  a  3'ear,  with  valuations  doubled  at  each 
exchange.  This  was  the  case  in  1902  with  lands  in  the  central  part 
of  the  Pr6vince  of  San  Luis,  425  miles  by  rail  west  of  the  citj'  of 
Buenos  Aires.  It  was  found  that  alfalfa  would  grow  very  well  there, 
and  the  lands  were  wanted  by  men  owning  large  cattle  ranches  (PI.  II) 
in  the  Province  of  Buenos  Aires,  where  they  could  not  afforti  to  fatten 
their  steers.  They  wanted  cheap  alfalfa  lands  to  which  they  could 
send  their  young  steers  to  fatten  and  on  which  they  could  breed 
othei*s. 

Alfalfa  for  pasturage  for  fattening  cattle  is  not  grown  so  much  in  the 
Province  of  Buenos  Aires,  where  land  is  most  valuable  and  the  country 
most  settled.  There  are  several  reasons  for  this,  the  chief  ones  being 
that  they  have  good,  rich,  native  summer  and  winter  grasses  (PL  III) 
and  do  not  need  the  alfalfa  so  much,  and  these  native  grasses  exter- 
minate alfalfa  in  a  few  years.  Besides,  the  winters  ai'e  longer  and 
colder  in  Buenos  Aires  than  in  the  alfalfa  regions  north  and  north- 
west,  and  land  for  alfalfa  is  much  more  exi)ensive  in  *'the  Queen 
Province,"  as  Buenos  Aires  is  called. 

METHODS  AND  PROFITS  IN  ORAZINO  ALFALFA. 

The  system  now  generally  coming  into  vogue  is  t-o  raise  feeders  in 
the  Province  of  Buenos  Aires  and  in  the  far  north,  to  be  taken  to  the 
alfalfa  camps  (fields)  to  fatten.  In  the  south  of  Buenos  Aires  the 
winters  are  so  long  and  severe  that  it  is  not  the  rule  to  fatten  steers, 
but  to  sell  them  at  2  years  of  age  to  go  to  the  alfalfa  camps  for  eight 
to  twelve  months'  feeding.  Estancieros  in  southern  Buenos  Aires 
say  that  unless  steers  are  hous<Hl  there  they  have  very  little  chance 
of  l)ecoming  fat.  Still  I  have  seen  some  very  good  looking  steers. 
Polled  Angus  and  Shorthorn,  in  this  neighborhood,  20  miles  east  of 
La  Golina,  which  is  a  little  less  than  »300  miles  south  of  the  city  of 
Buenos  Aires. 

The  following  is  the  opinion  of  an  alfalfa  ranchman  of  wide  expe- 
rience and  notable  success  in  the  Provinces  of  Santa  Fe  and 
Cordoba  :^ 

You  can  buy  a  league  (6,672  acres)  of  virgin  land  for  $11,000.  or  $1.65  per  acre 
and,  by  spending  as  much  more  in  putting  it  into  alfalfa,  have  a  ranch  that  wiU 
carry  3,000  cattle  and  keep  them  practically  fat  all  the  year  round,  with  very 
little  risk  from  drought  or  severe  winters.  These  provinces  that  ^row  alfalfa  so 
easily  (Cordoba,  Santa  Fe,  San  Luis,  and  western  Buenos  Aires)  are  the  future 


"  Mr.  John  Benitz,  who  went  from  California  to  Argentina  thirty  years  ago, 
and  with  his  brothers,  William  and  Alfred,  has  been  very  successful  with  alfalfa 
and  cattle.  On^heir  home  eatancia,  **  La  California,"  about  70  miles  northwest 
of  the  city  of  Rosario,  they  were  the  pioneers  in  the  planting  of  alfalfa,  and  were 
among  the  first,  if  not  the  first,  to  have  a  league  of  it.  The  one  quoted  is  now 
working  about  60,000  acres  in  alfalfa  in  southern  Cordoba. 


^^" 

^^^^^^^^^^Hhik  1 
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grazing  lands  of  the  Republic.  It  is  astonishing  what  large  areas  are  taken  np 
every  year  and  tnmed  into  alfalfa,  to  l)e  stocked  with  the  best  cattle  to  be  pur- 
chased in  the  Province  of  Buenos  Aires.  Cattle  develop  here  better  than  on  the 
finest  natural  grasses  of  the  Province  of  Buenos  Aires. 

THE  REGION   OP  ALFALFA  GROWING. 

Alfalfa  is  grown  all  over  the  Province  of  Santa  Fe,  except  in  the 
extreme  northern  part,  north  of  latitude  .30°  south;  in  all  the  Province 
of  Cordoba  south  of  the  cit}'  of  Cordoba  and  in  mountain  valleys 
north  of  the  city;  in  most  of  the  Province  of  San  Luis,  where  it  is 
fast  increasing;  in  the  northern  part  of  the  Territory  of  the  Pampa; 
more  or  less,  either  for  ha^^  or  grazing,  in  the  entire  Province  of 
Buenos  Aires,  especially  in  the  west  and  north  (PI.  IV,  fig.  1) ;  to  some 
extent  in  the  Province  of  Entre  Rios,  where  it  has  not  done  so  well; 
in  the  irrigated  and  fertile  valleys  of  the  rivers  in  the  southern  terri- 
tories of  Rio  Negro,  Neuquen,  and  Chubut  to  a  limited  extent;  and 
small  areas  in  the  northern  provinces  of  Mendoza  and  San  Juan.  It 
is  at  its  best  in  southern  Cordoba,  Santa  Fe,  San  Luis,  and  western 
Buenos  Aires. 

SEASON   AND  METHODS  OP  SEEDING  WITH  ALFALFA. 

Most  of  the  seeding  with  alfalfa  in  Argentina  is  done  in  the  fall,  in 
the  months  of  March  and  April,"  where  it  is  sown  alone,  oi*  two  or 
three  months  later  where  sown  with  cereals.  The  difficulty  of  prepar- 
ing large  areas  for  sowing  early  in  the  fall  operates  to  postpone  the 
sowing,  as  the  great  saving  in  expense  leads  farmers,  especially  estan- 
cieros,  or  large  stock  faruiers,  to  sow  with  wheat  or  flax,  or  sometimes 
barley  or  corn.  Harvesting  and  thrashing  cereals  are  hardly  finished 
during  January  and  February,  and  hauling  to  market  is  not  done 
till  the  end.  of  February  or  well  into  March.  This  makes  it  difficult 
and  expensive  to  get  tlie  land  plowed  for  alfalfa  sowing  in  March  or 
April.  Besides,  the  land  is  likely  to  be  too  hard  to  plow  till  after  the 
first  fall  rains.  There  is  no  doubt,  however,  that  the  best  results  are 
secured  by  sowing  at  this  time  and  without  the  nurse  crop.  The  heat 
of  the  summer  is  over  by  the  last  of  March,  and  the  alfalfa  plants  get 
a  good  start  Ijefore  frost  and  the  dry  winter  months  of  the  northern 
region.  In  the  spring  the  alfalfa  is  strong  enough  t^o  smother  any 
grasses  or  weeds  that  may  come  up.  This  is  the  general  opinion  over 
the  country,  though  one  very  sucf^essf ul  alfalfa  grower  in  the  Piovince 
of  Buenos  Aires,  not  far  from  the  city,  sows  in  August  or  September. 
Ilis  land  is  more  sandy  and  probably  does  not  encourage  the  growth 
of  weeds  to  the  extent  that  stronger  soils  do. 


«It  must  be  remembered  throtighout  this  report  that  the  seasons  are  those  of  the 
sonthem  hemisphere,  the  reverse  of  seasons  in  the  United  States. 
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fiOWINQ   ALFALFA   WITH  A  COVER  CROP. 

A  great  majority  of  the  ranchmen  of  Argentina  who  raise  alfalfa 
consider  the  advantages  of  sowing  it  in  June  or  July  with  wheat  or 
flax  to  be  so  great  that  a  very  large  part,  probably  three-fourths,  is 
sown  that  way.  The  objection  to  this  plan  is  that  the  plants  do  not 
get  a  good  start  in  this  sometimes  dry  and  always  cold  season;  that 
the  wheat  chokes  the  alfalfa  back  until  after  the  wheat  is  cut,  when 
the  rain  and  heat  stimulate  weeds  that  sometimes  overcome  the 
alfalfa.  The  same  amount  of  seed  sown  without  a  nurse  crop  will 
give  more  and  better  plants  than  with  it. 

But  when  a  ranchman  has  a  large  area  that  he  can  get  into  alfalfa 
in  two  or  three  years  without  any  expense  to  himself,  the  land  paying 
him  an  income  in  the  meantime,  he  is  very  likely  to  adopt  that 
method,  though  it  does  not  give  quite  as  heavy  a  stand  of  alfalfa  at 
first.  For  the  man  who  is  short  of  working  capital  there  is  no  other 
practical  way.  The  sj'stem  prevails  all  over  the  country  where  cereals 
and  alfalfa  do  well  in  the  same  region,  but  is  less  followed  in  the  south 
of  Cordoba,  the  best  alfalfa  country,  and  not  at  all  in  the  newer 
regions  in  San  Luis.  Ranchmen  (estancieros)  in  the  Province  of 
Buenos  Aires,  who  have  large  areas  in  native  grasses,  are  turning  the 
land  over  to  colonists,  or  renters,  who  raise  wheat  on  it  for  two  or 
three  years,  under  a  contract  that  requires  them  to  sow  alfalfa  with 
the  wheat  the  last  year,  the  seed  furnished  by  the  landowner.  Thus 
he  gets  the  best  results  with  wheat,  and  the  land  is  handed  back  to 
him  covered  with  alfalfa.^ 

So  much  of  this  has  been  done  that  it  has  led  many  cattlemen  to 
the  opinion  that  agriculture  is  only  transitory,  and  that  the  future  of 
Argentina  depends  upon  cattle  and  alfalfa;  but  the}''  admit  now  that 
they  must  have  corn  to  finish  their  steers.  An  English  estanciero, 
Mr.  Glynne  Williams,  who  has  a  large  place  near  Coronel   Suarez, 

«Seiior  Ronaldo  Tldblom,  Director  of  the  Argentine  Bureau  of  Animal  Industry, 
gives  the  following  account  of  an  operation  of  his  own  as  a  practical  estanciero: 

*'  I  have  sown  42,000  acres  of  camp  with  wheat  and  alfalfa  in  the  south  of  Cor- 
doba and  Santa  Fe,  where  I  could  only  keep  1 ,200  breeding  cattle  per  kilometric 
league  (6.178  acres) ,  with  a  gi-oss  profit  of  $308,012,  with  a  total  expense  of  $208,741 
and  net  profit  of  $99,271,  said  camp  having  now  a  carrying  capacity  of  from 
6,250  to  7.000  breeding  cattle  per  kilometric  league.  The  pastoral  grass  is  burned, 
the  land  plowed  and  well  harrowed  in  October,  November,  December,  January, 
and  February;  it  is  plowed  deeply  a  second  time  in  May,  June,  or  July,  harrowed, 
the  wheat  seeded  thin,  and  again  harrowed:  the  alfalfa  is  then  seeded  at  22  x>ounds 
per  acre,  the  land  harrowed  with  chain  harrows  and  then  rolled.  The  alfalfa 
germinates  more  or  less  at  the  same  time  as  the  wheat:  the  wheat  is  harvested  in 
December  and  cut  as  low  as  possible,  and  the  land  is  allowed  to  lie  until  the  fol- 
lowing September  or  October,  our  spring,  when  it  is  eaten  bare  by  cattle,  and  is 
then  ready  to  produce  hay  or  pasture,  as  may  be  desired.  This  is  the  means  of 
increasing  five,  ten,  and  even  fifteen  fold  the  carrying  capacity  of  thinly  grassed 
rough  lands,  giving  a  profit  during  the  transformation." 

This  is  a  more  elaborate  system  than  that  in  general  use.  however. 
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about  300  miles  south  of  the  city  of  Buenos  Aires,  where  he  carries,  on 
mixed  farming,  wrote  in  May,  1903: 

Last  year  I  harvested  30  hnshels  of  wheat  per  acre  on  a  piece  where  this  year  I 
have  very  good  alfalfa,  while  the  alfalfa  which  I  sowed  with  the  wheat  last  year 
looks  extremely  well  to-day.  The  advantages  of  sowing  with  wheat  are  obvious 
in  the  saving  of  another  plowing  and,  far  more  than  this,  in  the  saving  of  time  and 
having  the  alfalfa  for  the  winter  after  the  wheat  is  cut,  which  is  the  time  when 
feed  is  most  wanted.  Until  I  see  far  more  decided  advantages  than  I  do  at  present 
in  sowing  alone,  I  intend  to  continue  sowing  with  wheat,  so  long  as  the  latter 
remains  a  paying  crop.  As  far  as  my  experience  goes  there  is  no  objection  to 
grazing  alfalfa  with  cattle  while  it  is  young.  To  do  so  with  sheep  and  eat  it  bare 
wonld,  I  think,  be  dangerous,  as  they  crop  it  too  closely. 

Mr.  John  Benitz  says,  concerning  southern  Cordoba,  where  he  is 
now  working  about  60,000  acres,  mostly  in  alfalfa: 

I  have  had  the  best  results  by  breaking  up  virgin  camp  in  the  fall  or  spring  and 
at  once  cross  disking,  harrowing,  and  sowing  with  alfalfa  alone  and  covering  it 
with  a  lighter  harrow.  Alfalfa  so  sown  can  be  stocked  with  cattle  two  or  three 
months  after  sowing,  fed  down  close  and  trampled.  Then  the  stock  should  be 
taken  off  for  a  few  months,  and  the  alfalfa  will  grow  splendidly.  The  ground 
being  new.  no  grass  or  weeds  come  up.  If  alfalfa  and  wheat  are  sown  together 
cattle  can  not  be  put  on  till  a  year  after,  but  if  sown  alone  cattle  can  be  p. it  on 
{termanently  when  it  is  six  months  old. 

lu  the  north  of  Santa  Fe,  in  the  Jewish  colony  at  Mosesville,  the 
manager  told  me  that  it  was  not  advisable  to  sow  alfalfa  there  on  new 
soil,  and  that  a  previous  culture  with  corn,  flax,  or  wheat  was  to  be 
preferred. 

QRAZING   ALFALFA   WHEN  YOUNG. 

The  opinion  seems  to  be  quite  general  in  Argentina  that  more  or 
less  feeding  is  good  for  alfalfa  when  it  is  young,  certainly  b}'^  the  time 
it  is  five  or  six  months  old,  as  the  tramping  is  beneficial  and  the 
plants  should  not  be  allowed  to  go  to  seed  the  first  year.  Sometimes 
sheep  are  put  into  the  alfalfa  pastures  with  an  attendant  to  keep  them 
moving  and  prevent  them  from  eating  too  closely.  They  eat  the  weeds 
and  do  a  fine  job  of  tramping.  Mr.  Williams  says  that  during  a  good 
spring  it  is  impossible  to  keep  the  alfalfa  down  with  grazing  because 
the  appliances  for  watering  stock  are  not  calculated  for  the  number  it 
would  then  carry.  On  a  piece  sown  with  wheat  which  gave  30  bushels 
to  the  acre  last  year  he  had  for  some  time  last  spring,  or  less  than  a 
year  after  the  wh^^at  was  cut,  four  to  five  animals,  yearling  calves  and 
old  cows,  per  hectare  (2.471  acres),  and  he  was  at  the  same  time  cut- 
ting some  of  it  for  hay.  In  May,  1903,  he  had  rather  more  than  one 
cow  per  hectare  fattening.  Later  on,  if  the  weather  got  very  dry  and 
cold,  he  might  not  be  able  to  keep  any  stock  on  it  for  a  time.  Some 
stockmen  cut  the  alfalfa  the  first  ye i rand  do  not  allow  stock  on  it 
until  it  is  about  a  year  old.  The  difference  of  opinion  on  this  point 
is  due  to  different  conditions  and  to  overstocking  young  alfalfa.  It 
requires  experience  to  know  how  far  to  go  with  the  feeding. 
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AMOUNT  AND  PRICK  OP  BERD. 

The  amount  of  seed  sown  varies  greatly  according  to  locality,  indi- 
vidual opinion,  and  whether  land  is  old  or  new.  The  amount  per 
acre  ranges  from  9  to  35  pounds,  general^  from  11  to  18  pounds. 
More  seed  is  used  on  old  land  than  on  new,  though  18  pounds  per  acre 
is  sown  in  southern  Cordoba  on  new  land  without  a  nurse  crop.  The 
price  of  seed  varies  considerably,  according  to  the  season,  for  now  it 
is  all  produced  in  the  country.  Seed  is  harvested  in  southern  Cor- 
doba, Santa  Fe,  and  western  Buenos  Aires,  while  very  pure  seed  is 
raised  in  Chubut  in  small  quantities.  A  yellow  butterfly  or  rain  at 
the  time  of  fertilization  sometimes  destroys  the  crop  of  seed.  A  dry 
season,  checking  the  growth,  is  favorable  to  the  production  of  seed, 
but  it  is  not  considered  advisable  to  allow  alfalfa  to  go  to  seed  more 
than  once  in  five  years.  Some  ranchmen  believe  in  letting  it  go  to 
seed  and  resow  itself.  Seed  is  sold  by  the  10  kilos  (22.040  pounds), 
and  the  price  is  from  $1.42  to  $2.84  United  States  money  for  that 
amount,  or  $3.35  to  $7.70  per  bushel  of  60  pounds. 

LIFE   OF   ARGENTINE  ALFALFA. 

More  variation  is  found  in  the  number  of  years  alfalfa  will  live  in 
Argentina  than  in  any  other  feature  of  the  business  of  growing  it. 
Bad  seasons  and  close  feeding  may  wear  it  out  in  three  years  in  some 
localities,  while  in  other  places  fields  that  are  cut  only  will  live  for 
twenty-five  years  and  still  make  a  good  showing.  The  latter  is  a  very 
rare  and  extreme  case,  and  the  former  is  quite  unusual,  except  where 
the  pasture  has  been  abused.  Alfalfa  lives  longest  and  gives  l>est 
results  in  the  light  soil  of  the  upper  provinces,  in  western  Buenos 
Aires  and  in  San  Luis.  The  strong  native  grasses,  which  after  a  few 
years  overcome  alfalfa  in  the  Province  of  Buenos  Aires,  do  not  exist 
to  the  same  extent  in  Cordoba,  Santa  Fe,  and  San  Luis.  The  soil  is 
not  rich  enough  to  sustain  them,  as  they  do  not  reach  down  for  the 
moisture,  so  there  is  little  to  interfere  witji  alfalfa  in  these  regions. 
In  Buenos  Aires,  from  the  city  south,  ostancieros  estimate  that  alfalfa, 
used  only  for  cutting,  and  well  cared  for,  will  live  from  five  to  ten 
years,  differing  according  to  locality  and  seasons.  One,  who  lives  near 
the  city  and  has  a  very  large  breeding  establishment,  manures  his 
alfal fares,  and  they  last  seven  or  eight  yeai's,  but  he  does  not  put 
cattle  on  them.  If  constantly  fed,  the  life  of  the  pastures  in  this 
province,  except  in  the  west,  is  not  more  than  three  or  four  ye^rs. 
The  native  grasses  come  up  and  choke  it  out. 

In  southern  Cordoba  alfalfa  with  ordinarv  care  will  last  fifteen 
years,  but  if  fed  short  it  may  be  completely  killed  out  in  five  3'^eai's. 
It  is  said  that  cutting  instead  of  grazing  improves  it  by  allowing  it  to 
come  up  to  its  full  height,  which  is  life  to  alfalfa.  In  the  Province  of 
Santa  Fe  estimates  of  the  life  of  alfalfa  range  from  three  to  twenty- 
five  years,  depending  upon  the  seasons  and  how  it  is  treated.     When 
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cut  often  and  not  stocked  with  sheep  and  little  or  not  at  all  with 
cattle,  the  estimates  of  its  life  are  from  ten  to  twenty-five  years,  with 
the  majority  around  fifteen  years. 

In  the  Jewish  colony  in  upper  Santa  Fe  they  say  ten  to  fifteen 
years  if  cut  only,  or  six  years  if  fed.  Indeed,  Don  Arturo  Bab,  the 
manager  of  the  colony,  says  that  there  does  not  seem  to  be  any  limit 
there  to  the  life  of  alfalfa  that  has  been  continually  cut  and  fertilized 
b}'  turning  on  cattle  only  in  winter.  lie  points  to  fields  in  that  neigh- 
borhood fifteen  years  old  and  still  in  crood  condition.  But  if  continu- 
ally pastured,  alfalfa  in  this  region  lasts  but  a  few  years,  being 
crowded  out  by  native  grasses.  These  native  grasses,  says  Seilor 
Bab,  will  not  sustain  finely  bred  cattle,  which  deteriorate  very  rapidly 
and  even  die  if  given  nothing  else.  Only  native  cattle  can  live  on 
them,  and  even  these  will  not  fatten.  The  great  heat  in  summer 
burns  up  the  fine  grasses;  only  alfalfa  endures.  The  colonists  under 
Seitor  Bab  have  found  a  sure  and  profitable  business  pasturing  well- 
bred  cattle  on  alfalfa.  The  carrying  capacity  there  is  estimated  by 
the  manager  to  average  three-fourths  of  an  animal  per  hectare  (2.471 
acres)  on  natural  pastures,  and  on  alfalfa  five  breeding  animals  or 
three  for  fattening.  Of  course  this  estimate  is  subject  to  great 
changes,  according  to  the  amount  of  rainfall. 

Around  Carcaraila,  30  miles  west  of  Rosario,  they  have  fields  twenty- 
five  years  old,  but  the  average  is  ten  to  fifteen  years  if  cut,  five  to 
seven  years  if  fed,  and  eight  to  nine  years  if  fed  and  cut.  This  is 
about  the  average  for  the  greater  part  of  the  alfalfa  region,  but  of 
course  varying  conditions  shorten  or  add  to  the  life  of  alfalfa  in  dif- 
ferent regions. 

Little  is  done  to  prolong  the  life  of  alfalfa.  Some  farmera  and 
ranchmen  use '  disk  harrows  or  plows  in  the  spring  with  beneficial 
results.  Some  are  of  the  opinion  that  this  is  of  but  little  and  only 
temporary  benefit,  and  that  it  hardly  pays.  They  say  it  is  better  and 
cheaper  to  let  the  alfalfa  go  to  seed,  resow  itself,  and  then  plow  it. 
Others  say  that  if  they  could  get  satisfactory  disk  harrows  to  cut  2  or 
3  inches  deep  and  not  clog,  such  implements  would  be  used  with  great 
benefit  to  alfalfa,  starting  new  plants  every  spring,  and  would  be 
generally  used; 

CATTLE-CARRYIN(J  CAPACITY  OF  ALFALFA. 

Alfalfa  never  does  less  than  to  double  the  carrying  capacity  of  the 
native  grasses  of  Argentina,  however  rich  they  may  be,  unless  it  hap- 
pens to  be  in  a  locality  where  rock  is  too  near  the  surface  for  alfalfa 
to  do  well.  Generally  it  multiplies  the  carrying  capacity  three  to  six 
times.  In  southern  Cordoba,  Santa  Fe,  western  Buenos  Aires,  San 
Luis,  and  other  favored  alfalfa  regions,  3,000  cattle  are  now  being 
fattened  all  the  year  around  on  every  league  (6,672  acres)  of  alfalfa, 
and  another  thousand,  or  even  more,  might  be  added  if  they  were  all 
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breeding  cattle.  Hitherto  these  camps  would  carry  onl^^  about  >>(X» 
animals  per  league,  and  give  the  animals  barely  enough  vitalit}^  in 
the  summer  to  carry  them  through  the  winter.  The  native  grass 
there  is  called  **pasto  fuerte,"  which  means  tough  grass;  and  so  it  is, 
wiry  and  thin.  Cattle  rarely  get  fat  on  it,  and  only  the  tough,  under- 
sized native  cattle  can  live  on  it.  Better  bred  stock  deteriorate  at 
once;  so  this  region  and  thousands  of  leagues  of  Argentine  territory 
would  not  be  stocked  with  good  cattle  without  alfalfa.  In  south  cen- 
tral Buenos  Aires,  ^here  the  native  grasses  have  nearly  all  been 
killed  off  by  overstocking  with  sheep,  the  hard,  worthless  "paste 
puila"  has  come  on  and  the  fine  grasses  have  no  chance.  The  ciirrj'- 
ing  capacity  of  this  land  was  2,500  to  3,0(X)  sheep  per  league,  or  5<X) 
cattle,  and  they  barely  managed  to  keep  alive.  Now,  under  alfalfa, 
the  same  land  carries  7,000  sheep  or  1,200  cattle  and  keeps  them  in 
good  condition  the  year  around. 

At  the  rate  of  one  animal  to  8^  acres,  the  usual  average  carrying 
capacity  of  native  grasses,  alfalfa  makes  land  for  gi*azing  purposes 
worth  five  to  eight  times  as  much  as  it  was  before  alfalfa  took  the 
place  of  the  native  grasses.  Some  native  pasture  (PL  III)  in  the 
Province  of  Buenos  Aires  will  carry  one  animal  for  every  2  acres,  but 
of  course  nothing  will  stand  dry  seasons  as  alfalfa  does.  This  was 
thoroughly  proved  in  tlie  dry,  cold  winter  of  1902  in  Argentina. 
Alfalfa  pastures  that  seemed  to  be  all  dead  made  an  astonishing 
recovery  the  following  spring.  Ordinarily  when  the  native  grasses 
have  been  entirely  dried  up  alfalfa  is  still  green  and  furnishing  food 
for  tlie  animals,  because  of  its  deep-drawn  water  supply.  Indeed,  it 
is  quite  safe  to  say  that  alfalfa  pasture  is  always  worth  two  to  two 
and  a  half  times  as  much  as  the  best  combination  of  native  summer 
and  winter  grasses.  It  is  often  said  that  a  native  grass  called  "^ra- 
milla,"  which  comes  with  alfalfa,  adds  to  its  feeding  value. 

The  carrying  capacity  of  alfalfa  pasture  in  Argentina  is  estimated 
at  from  two  and  a  half  to  four  animals  per  square  (4.17  at^res)  the 
year  nround,  or,  in  round  numbers,  from  three-fifths  to  one  animal 
per  acre.  An  animal  here  always  means  a  beef  animal,  and  it  is  esti- 
mated that  any  pasture  will  usually  carry  four  times  as  many  shei*p 
as  it  will  cattle.  This  estimate  is  for  breeding  cattle.  For  fattening 
it  must  be  reduced  somewhat,  but  not  much.  Except  in  the  winter 
alfalfa  pasture  will  fatten  three  to  five  rough  animals  i>er  square  in 
five  to  eight  months.  Rough  thin  work  oxen  ivre  fattened  in  this 
time.  There  is  a  large  business  in  raising  feeders  on  poorer  lands 
north  or  south  on  native  grasses  and  driving  them  in  great  troops  to 
the  alfalfa  fields  to  bo  fattened.  As  the  animals  approach  within  a 
few  months  of  the  age  at  which  they  sliould  start  for  market  thej'are 
shifted  about  from  one  pasture  to  another  and  are  given  the  best  on 
the  place.  At  other  times  they  are  not  moved  much,  but  are  left  in 
one  large  pasture  sufficient  for  their  needs  for  a  year. 
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WASTE  OF  ALFALFA  AND  OVERSTOCKING. 

In  the  Hummer  much  alfalfa  is  allowed  to  go  to  waste  because  it  is 
not  always  practicable  to  put  more  cattle  on  to  fatten  in  the  summer 
than  can  be  carried  through  the  winter.  Some  cutting  of  pastured 
alfalfa  is  often  done.  After  the  first  spring  growth  has  been  eaten 
down  the  cattle  are  taken  out  for  a  few  weeks  and  hay  is  put  up,  with 
a  temporai-y  fence  built  around  the  stacks.  If  the  pasture  gets  poor 
in  the  winter,  the  fence  is  taken  down  and  the  cattle  allowed  to  eat 
the  hay  in  the  stack.  If  not  used  during  the  winter,  it  may  be  sold 
in  the  spring.  But  this  plan  is  not  followed  by  all  ranchmen.  The 
ranchman  (estanciero)  is  not  always  prepared  to  do  much  haying. 
He  leaves  that  to  the  small  farmer. 

Overstocking  is  one  of  the  weaknesses  of  the  Argentine  ranchman, 
though  he  is  learning  better  through  expensive  lessons.  When  cattle 
were  cheap  and  slaughtered  for  their  hides  it  did  not  matter  so  much 
if  a  man  lost  a  few  thousand  occasionally.  lie  stocked  his  camp  to 
the  limit  of  its  capacity  at  its  best,  and  when  a  bad  season  came  he 
lost  half  his  stock  or  more.  It  often  cost  more  to  feed  them  than  they 
were  worth.  Now,  with  valuable  graded  cattle  they  can  not  afford 
this.  They  have  found  by  experience  that  alfalfa  will  be  better  in 
tlie  winter  and  will  live  longer  if  it  is  not  eaten  down  closely  in  the 
summer,  but  is  permitted  to  grow  to  its  full  height. 

MAKING  HAY   OF  ALFALFA. 

Raising  alfalfa  for  hay  is  a  good  business  in  Argentina,  if  the  haul 
to  the  railway  station  is  not  too  long.  It  is  done  mostly  by  small 
farmera,  **chacareros,"  within  10  or  15  miles  of  railway  stations, 
though  occasionally  large  estancias  do  a  big  business  in  it  when  favor- 
ably located.  On  these  great  ranches,  however,  alfalfa  is  used  chiefly 
for  grazing,  and  only  enough  is  cut  for  hay  to  supply  home  needs  and 
guard  against  a  dry,  cold  winter,  when  the  pastures  run  down.  Valu- 
able breeding  stock  is  fed  dry  alfalfa  more  or  less  the  year  round, 
though  there  is  a  growing  demand  for  a  good  quality  of  bulls,  *'  a  cor- 
ral " — that  is,  bred  to  the  open  field  and  able  to  run  with  the  herd  and 
take  chances  the  year  round. 

ADVANTAGES  OF  CUTTINa  AND  GRAZING  COMBINED. 

There  is  little  difference  of  opinion  in  Argentina  about  the  advisa- 
bility of  cutting  the  surplus  from  alfalfa  pastures  in  the  summer. 
Unlessdouble  the  number  of  animals  are  put  on  in  the  summer  they  can 
not  eat  the  luxuriant  crop  that  grows,  and  they  waste  it.  **  Theoret- 
ically," says  Mr.  Williams,  in  the  south  central  part  of  the  Province  of 
Buenos  Aires,  "there  is  no  reason  why  all  the  alfalfa  should  not  be 
cut  every  year,  but  practically  it  is  impossible  to  do  so  when  dealing 
with  thousands  of  hectares.     It  is  much  more  economical  to  store  it 
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for  winter  use  by  stacking  than  to  allow  it  to  grow  into  a  tangled 
mass,  which  the  cattle  trample  and  spoil."  Mr.  John  Benitz,  of  south- 
ern Cordoba,  says:  "Cutting  improves  alfalfa,  allowing  it  to  come  up 
to  its  full  height,  which  is  life  to  it."  He  warns  against  the  practice 
of  stocking  alfalfa  to  the  limit  in  the  summer  time,  saying:  '^Of 
coui*se  in  the  summer  a  great  deal  of  the  alfalfa  goes  to  waste;  but 
there  is  less  risk  of  running  short  of  feed  in  the  winter,  and  it  is  this 
letting  the  alfalfa  grow  up  to  its  full  growth  each  summer  that  insures 
to  it  a  great  number  of  years  of  life." 

Both  these  gentlemen  have  been  very  successful  in  their  respeetive 
localities.  Yet  this  system  of  grazing  and  one  cutting  is  conipara- 
tively  little  followed  in  Argentina.  Alfalfares  are  usually  used  alto- 
gether for  hay  or  altogether  for  grazing.  Only  occasionally  do  ranch- 
men put  up  hay  in  the  pasture  with  a  fence  around  it,  to  be  taken 
down  in  the  winter  to  allow  cattle  to  eat. when  they  need  it. 

YIELD  AND  PROFITS  OF  ALFALFA  AS  HAY. 

The  yield  per  aci*e  varies  greatly  in  different  seasons  and  localities. 
In  central,  eastern,  and  southern  Buenos  Aires  three  or  four  cuttings 
per  year  are  considered  good,  and  it  is  the  exception  to  get  five  cut- 
tings. The  amount  secured  varies  from  1,500  to  3,000  pounds  per 
acre,  generally  about  a  ton  per  cutting  the  country  over. 

In  southern  Cordoba,  in  a  great  part  of  the  Province  of  Santa  Fe, 
and  in  western  Buenos  Aires  alfalfa  grows  more  rapidlj'^  and  the  jield 
per  acre  is  much  greater.  Four  to  eight  cuttings  are  secured  every 
summer,  and  five  to  six  cuttings  is  the  average  in  good  seasons  in  the 
best  regions.  Four  cuttings  is  the  general  average  to  be  relied  upon. 
If  rainfall  is  abundant,  more  will  be  secured.  If  the  summer  is  dry, 
there  may  be  only  three  cuttings. 

An  estimate^  of  the  cost  of  making  alfalfa  hay  and  its  value  in  the 
Jewish  colony  at  Mosesville,  about  100  miles  northwest  of  the  city  of 
Santa  Fe,  is  given  herewith,  converted  into  United  States  terms  and 
with  values  expressed  in  United  States  currency; 

Price  in  stack,  per  ton ...     _ ...  $2. 40 

Co8t  of  cutting,  per  acre,  with  machine $0. 36 

Baking,  gathering,  and  stacking,  per  acre .71 

Cost  per  ton,  at  1  ton  per  acre 1.07 

Net  profit, per  ton _ 1.83 

Alfalfa  in  this  region,  for  cutting  exclusively,  gives  from  five  to 
eight  cuttings  per  year. .  The  average  annual  yield  is  better  than  G^ 
tons  per  acre,  so  the  farmer  gets,  iu  round  numbera,  from  $6  to  $10 
per  acre  per  year,  or  an  average  of  $8.65  for  the  use  of  his  land,  horses, 
and  machinery,  all  other  expenses  of  the  harvest  being  paid  out  of 

«From  the  monthly  "Anales  "  of  the  Argentine  Rural  Society  for  January,  1903. 
It  corresponds  very  closely  to  an  estimate  made  later  by  the  manager  of  the 
colony. 


LOSSES   OF   ALFALFA   JN    THE   STACK.  15 

the  cost  estimate  of  $1.07  per  acre,  or  per  ton.  Stock  is  never  put  on 
during  the  first  year  of  growth  there.  They  sow  23  to  27  pounds  of 
seed  per  acre. 

The  cost  of  preparing  for  market  or  for  export  is  given  by  the  same 
authorities  as  follows: 

Cost  per  ton. 

Baling  with  machine. $1. 60 

Wire - 80 

Hauling,  9  to  13  miles  to  station ...  .72 

Loading  cars .   . .22 

Commission  and  various  charges 44 

Add  price  in  stack _ 2. 40 

Costbaled. _ 5.68 

Freight  to  Santa  Fe  or  Colastine,  nearest  river  ports '  1 .  75      • 


Cost  at  the  Parana  River 7. 43 

Prices  in  the  Santa  Fe  and  other  upper-river  markets  at  this  time 
wore  about  $0.50  per  ton,  leaving  a  handsome  profit  to  the  buyers. 
The  freight  to  Buenos  Aires  from  the  station  nearc^st  the  colony,  to 
which  the  haul  would  not  be  over  5  or  6  miles,  is  a  little  over  $4  per 
ton,  and  the  distance  is  about  355  miles. 

Much  complaint  is  made  of  the  high  freight  rates,  which  greatly 
retard  the  development  of  the  hay  industry.  Prices  in  the  Buenos 
Aires  market  were  at  this  time  and  are  now  (December,  1003)  about 
$12  to  $13  a  ton  for  the  best  alfalfa  hay.  During  the  winter  of  1003, 
in  the  month  of  August,  it  was  quoted  there  at  from  %\h  to  $19.25  per 
ton.  The  producers  who  had  not  previously  sold  their  hay  in  the 
stack  received  much  more  than  $2.40  a  ton  for  it  then.  Prices  are 
better  toward  spring,  and  are  higher  nearer  the  city  of  Buenos  Aires. 
Jewish  colonists  are  going  more  into  alfalfa,  corn,  and  stock  raising, 
growing  less  wheat,  which  has  proved  a  failure  in  this  region  in  recent 
years.  The  Italian  and  other  farmers  in  that  part  of  the  country 
have  done  likewise  and  profited  well  by  it.  Farmere  who  have  stuck 
to  wheat  have  brought  poverty  upon  themselves,  while  those  who  have 
done  mixed  farming,  with  alfalfa  and  corn  and  stock  to  eat  it,  exhibit 
every  indication  of  prosperity. 

LOSSES  IN  THE  STACK. 

Losses  are  sustained  everywhere  in  the  alfalfa  hay  business  by  the 
failure  of  the  stacks  to  shed  water.  These  losses  are  estimated  at  from 
8  to  30  per  cent  of  the  total  amount,  depending  upon  how  well  the  stack 
was  made,  how  large  it  was,  and  how  much  rain  fell.  Sometimes  in 
wet  weather  the  outside  of  stacks  to  the  depth  of  a  yard  must  be  thrown 
away  when  it  is  baled.  This  leads  to  large  st>acks,  such  as  the  one 
shown  in  the  illustration  (PL  IV,  fig.  2),  which  contains  100  tons  and 
is  well  proportioned.  Losses  are  also  often  suffered  by  rains  coming 
on  when  the  alfalfa  is  in  the  cock  and  ruining  it  altogether  if  the  rain 
lasts  any  lenth  of  time. 
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MABKICTINO  AlfD  MABKETS. 

Bales  for  export  weigh  50  kilograms,  or  110  pounds,  and  are  made 
in  United  States  steam  presses.  Very  large  bales,  weighing  severHl 
hundred  pounds,  are  made  in  hand  presses  for  domestic  use. 

Alfalfa  hay  is  an  important  article  of  export  from  Argentina,  aDd 
the  increase  of  this  trade  is  predicted  by  Argentine  authorities.  It 
originated  in  1864,  when,  during  the  war  with  Paraguay,  Argentina 
was  obliged  to  send  alfalfa  for  the  horses  of  the  allies,  Brazil,  Uru- 
guay, and  Argentina.  This  led  to  a  trade  in  alfalfa  hay  with  Brazil, 
though  it  did  not  amount  to  much  until  about  1890,  in  which  year 
about  22,000  tons  were  exported.  The  amounts  exported  annually 
since,  with  the  average  values  of  the  export  product,  were  as  follows:* 

Exports  of  alfalfa  front  Argentina. 


1 

year,     j     Ton.s. 

1 

Price  per 
ton. 

$12.25 

8.36 

10.44 

8.39 

Year. 

Tona. 

Price  per 
ton. 

$5.26 
7.52 
7.88 
9.61 

Tear. 

Tons. 

Price  per 
ton. 

1891 

1892 

1893 

1894 

83,073 
4:^220 
58,998 
52,489 

1895 

1896 

1897 

1898 

79,:«il) 
115,471 
114,3(18 
125,148 

1899 

1900 

1901 

1902 

116,401 
113.:«6 
104,851 
108,2(J8 

fSLCl 
10.91 

8.95 

These  prices  are  about  the  average  market  prices  for  the  years 
quoted  in  the  Buenos  Aires  market.  It  is  said  that  the  reduction  in 
the  amount  exported  during  1901  and  1002  was  due  to  the  fact  that 
the  English  ports  were  closed  to  Argentine  live  stock  during  those 
years  on  account  of  foot-and-mouth  disease  in  Argentina.  This 
operated,  for  various  reasons,  to  interfere  with  the  exportation  of 
alfalfa  to  that  market.  The  principal  markets  for  hay  from  Argen- 
tina are  Brazil,  England,  and  South  Africa. 

FEEDING  ALFALFA  HAY  AND  CORN. 

Progressive  cattlemen,  almost  without  exception,  as  far  as  seen  by 
the  writer,  are  looking  forward  to  the  time  when  they  must  feed  their 
steers  with  alfalfa  hay  and  Indian  corn  to  get  the  best  results.  The 
recent  outbreak  of  foot-and-inouth  disease  in  the  country  will  check 
this  movement  somewhat,  because  it  is  likely  to  delay  the  reopening 
of  the  English  ports  to  Argentine  live  stock.  The  animal  sanitary 
law  in  Argentina  is  very  thorough,  and  every  effort  is  made  to  enforce 
it,  to  prevent  the  spread  of  the  disease,  and  to  exterminate  it;  but 
after  the  outbreak  of  1900  seemed  to  have  entirely  disappeared  it  was 
about  two  years  before  the  British  Board  of  Agriculture  would 
reopen  the  ports  to  Argentine  live  cattle  and  sheep.  They  remained 
closed  from  April,  1900,  to  February  3,  1903,  and  were  again  closed 
in  May,  1903.  It  was  thought  that  this  would  be  only  temporary' ,  but 
the  disease  got  out  into  the  country  and  even  made  its  appearance  in 


'' Argenti  le  cxistom-house  Btatistics,  reduced  to  avoirdupois  tons,  and  prices  per 
avoirdupois  ton  in  United  States  currency. 
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the  gi*eat  annual  expositions  of  breeding  stock  in  Rosario  and  Buenos 
Aires  in  September  and  October,  1903.  The  disease,  while  quite  gen- 
eral in  extent,  was  mild  in  character  and  disappeared  in  a  few  months. 
Advanced  stockmen  are  very  generally  agreed  now  that  it  will  pay 
them  to  finish  their  export  animals  on  dry  alfalfa  and  corn  and  to 
give  them  dry  alfalfa  in  the  winter  time  if  the  pastures  run  low.  The 
great  majority  agree,  except  as  to  how  long  they  should  feed  the  ani- 
mals before  shipping.  Opinions  on  this  point  vary  from  two  to  six 
months.  They  all  know  that  cattle  fed  only  on  grass  or  alfalfa  lose 
on  a  railway  journey,  and  lose  still  more  from  the  time  they  arrive  at 
the  port  of  export  if  they  are  to  be  exported  alive.  They  are  more 
or  less  wild,  and  they  do  not  know  how  to  eat  the  hay  and  corn  which 
iH  given  to  them  in  the  export  yard  and  on  board  ship.  Consequently 
heavy  losses  are  suffered  by  the  exporters,  who  become  very  cautious 
and  cut  down  on  the  price  of  steers  not  trained  to  eat  corn.  This 
feeding  has  been  done  on  a  small  scale  already  with  very  profitable 
i-esults,  but  the  high  price  of  com  has  discouraged  it.  Corn  has  been 
worth  from  30  to  35  cents  per  bushel  on  the  farm  the  past  two  years, 
and  has  sometimes  been  worth  even  more.  Some  of  the  more  pro- 
gressive ranchmen  are  planning  to  raise  their  own  corn  for  feeding 
and  do  it  in  a  more  intelligent  manner  and  get  better  results  than  the 
average  small  farmer. 

SUPERIORITY  OP  CORN-FED  BEEF. 

The  proposition  to  feed  dry  alfalfa  and  corn  has  applied  only  to 
steers  for  export  alive,  but  it  is  bound  to  be  applied  also  to  those  des- 
tined for  chilled  beef,  for  experience  is  gnvdually  teaching  Argentine 
beef  producers  that  a  grass  or  alfalfa  fed  steer  can  not  compete  with 
a  corn-fed  steer.  The  latter  will  be  sounder,  more  solid,  and  his  car- 
cass will  cut  up  to  much  better  advantage.  The  corn-fed  l)eef  is  worth 
more  to  the  pound,  because  it  is  firmer  and  has  less  water  in  it  than  that 
of  animals  fattened  on  green  alfalfa  or  grass  only.  The  inci'ease  in 
the  number  of  chilled  and  frozen  meat  companies  in  Argentina  is 
stimulating  a  demand  among  the  first-named  concerns  for  superior 
steers,  and  better  prices  are  being  paid.  It  is  certain  that  they  will 
pay  more  for  corn-fed  animals  than  for  the  soft  alfalfa  beeves. 
Whether  or  not  they  will  pay  enough  more  to  warrant  the  expense  of 
several  months'  feeding  is  not  yet  proved.  But  as  soon  as  the  English 
ports  are  open  to  Argentine  live  stock,  feeding  corn  and  dry  alfalfa 
will  be  a  general  rule. 

GROWTH   AND  PROFITS   OP  CHILLED-BEEP  TRADE. 

The  business  of -producing  fat  steers  in  Argentina  has  been  subject 
to  more  fiuctuations  than  in  the  United  States,  but  is  now  approaching 
steadier  conditions.  Alfalfa  has  been  the  chief  factor  in  removing 
the  element  of  chance  from  the  industry.     Its  intelligent  use  has  taken 
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away  every  risk  from  starvation  in  dry,  cold  winters.  It  has  increased 
the  production  of  good  cattle  and  made  the  future  supply  certain; 
so  that  more  chilled-meat  concerns  are  entering  the  field,  making  a 
better  market.  The  chilled  and  frozen  meat  companies  now  operating 
in  Argentina  are  as  follows,  with  their  daily  capacity: 

Frozen-meat  companies  in  Argentina, 


SansineiiA 

Las  Palmas 

Drabble  Bros . . . 

LaBlanca 

Cold  Storage  Co 
Sanslnena 


Location. 


BuenoB  Airra 

Zarate 

Campana 

Buenos  Aires 

LaPlarta 

Bahia  Blanca 


Daily  capacity. 

Steers. 

Sheep. 

250 

((,000 

170 

3.000 

170 

3,(«0 

150 

3,000 

300 

6.000 

150 

3.000 

One  or  two  large  chilled  or  frozen  meat  establishments  Avill  be  com- 
pleted soon  in  Rosario  and  one  or  two  more  in  Buenos  Aires.  La 
Blanca  and  Sansinena  at  Bahia  Blanca,  listed  above,  are  new.  An 
American  company  has  been  organized  to  build  one  in  Necochea, 
south  of  Buenos  Aires,  and  it  is  understood  this  company  ^vill  ship 
chilled  meat  to  New  York.  Several  other  companies  are  being 
organized,  as  the  older  companies,  the  first  three  named,  have  been 
earning  large  dividends — from  20  to  40  per  cent — while  they  controlled 
the  market. 

PRICES  OF   CATTLB  AND  SHEEP. 

The  competition  of  the  chilled-beef  companies  and  the  shortage  of 
the  supply  in  the  winter  and  spring  of  1903  (the  months  from  June  to 
November)  stimulated  the  price  of  both  cattle  and  sheep  in  Buenos 
Aires.  When  the  English  ports  were  closed,  in  May,  1903,  good 
export  steers — and  the  best  were  demanded  for  this  trade — were  sell- 
ing at  from  #40  to  *50  each.  As  soon  as  the  ports  were  closed  prices 
fell  nearly  20  per  cent  on  cattle,  but  not  on  sheep.  In  four  months 
these  prices  were  nearly  restored,  while  prices  for  sheep  had  been 
going  up  for  eighteen  months,  and  fat  wethers  were  selling  at  $5  to 
$6.50  down  to  82.50  for  common  grades  and  $l.vJO  to  12.65  for  lambs.' 

LATER  CONDITIONS  NOT  SO  FAVORABLE. 

A  decline  in  the  price  of  sheep  began  in  November,  1903,  and  con- 
tinued until  January,  when  the  price  began  to  recover  slightly.  The 
decline  was  about  33  per  cent  at  its  greatest,  and  in  March,  1904,  praees 
for  the  best  types  of  mutton  and  lambs  were  still  20  to  25  per  cent 
lower  than  they  were  in  July  or  August,  1903;  but  were  rising. 

In  December,  1903,  the  frigorificos  suddenly  reduced  their  opera- 
tions. Some  of  them  practically  closed  down  for  the  time.  The  rea- 
son  assigned  was  that  the  demand  for  Argentine  chilled  and  frozen 
meat  had  fallen  off  in  England,  and  that  the  prices  of  steers  had 


« In  1902  the  average  price  of  native  sheep  of  60  to  100  x)OundB  weight  in  the 
"^cago  market  was  $1.25  to  $6.50,  and  for  native  yearlings  and  Iambs  ^  to  $7.25. 
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'  advanced  in  Argentina  until  it  was  no  longer  profitable.  The  compa- 
nies were  making  no  profits.     There  had  been  a  heavy  decline  in  the 

*  market  price  of  shares  in  the  Argentine  freezing  companies.     The 
!'     result  of  this  action  was  an  immediate  drop  of  from  15  to  25  per  cent 

in  the  price  of  steers.    There  has  been  but  little  recovery  in  this  price 

up  to  the  1st  of  March,  1904.     When  the  cooler  weather  begins  work 

in  the  freezing  plants  is  resumed  and  prices  of  steers  and  sheep 

'      improve.     A  large  number  of  fat  young  steers  are  ready  to  be  placed 

>     upon  the  market  there.     Exporters,  stockmen,  and  Government  offi- 

\      cials  are  endeavoring  to  find  an  outlet  for  this  production.     A  ship- 

*  ment  of  Argentine  chilled  meat  was  rejected  in  Austria  on  some 
'      hygienic  ground,  but  it  is  claimed  by  the  Argentines  that  it  was  done 

*  because  of  the  opposition  of  the  agrarian  interests.  Argentines  have 
been  shipping  some  chilled  meat  and  some  live  animals  to  other  Euro- 
pean ports  during  the  past  year,  including  Harhburg,  Lisbon,  and 
some  of  the  Spanish  ports.  They  are  striving  hard  to  develop  a  mar- 
ket on  the  continent  of  Europe  for  their  various  meat  products,  and 

f      are  meeting  with  some  success. 

Steers  come  to  market  now  usually  about  three  years  old,  and  this 

'  is  a  gain  over  former  years,  due  to  alfalfa.  Formerly  weight  counted 
more  than  quality,  and*  steers  were  kept  on  grass  till  they  were  four 
or  five  years  old.  Now  the  lighter,  j^oung  beef  is  preferred,  as  in  this 
country.     The  favorite  weights  are  1,200  to  1,400  pounds. 

Feeders,  about  two  yeara  old  or  a  little  more  and  very  thin,  are 
bought  for  $9  or  %10  per  head,  put  on  alfalfa  pasture  for  six  to  ten. 
months,  and  sold  for  $30  to  $40.  A  good  business  is  done  by  a  few 
estancieros  in  buying  up  old  work  oxen  in  exceedingly  poor  condition, 
paying  $13  to  $15.50  for  them,  putting  them  on  alfalfa  for  six  to  eight 
mouths,  and  selling  them  for  from  $24  to  $30.  Fairly  good  grade 
steers,  three  years  old,  fattened  on  alfalfa  pastures,  are  now  selling 

'  for  $40  to  $48  in  the  country  stations  in  Argentina,  and  it  costs  $4  or 
$5  i)er  head  to  get  them  to  the  slaughtering  places  in  the  ports.  This 
does  not  include  the  taxes  on  sales  that  are  levied  in  some  of  the 
provinces  nor  the  taxes  levied  by  the  municipalities  where  tlie  slaugh- 
tering is  done.  These  taxes  vary,  but  will  amount  to  several  dollars 
more.  Nearly  all  of  this  type  go  to  the  ''frigorificos,"  or  chilled  and 
frozen  meat  institutions,  for  export. 

UNITED  STATES  BEEF  TRADE  AS  COMPARED  WITH  ARGENTINE. 

• 

Very  briefly  stated,  for  comparison,  the  business  of  exporting  steers 
from  the  United  States  is  carried  on  about  as  follows:  Good  grade 
steers  are  procured,  either  from  farther  west  or  at  home,  and  are  fed 
mostly  in  the  central  corn  States  for  Chicago,  where  most  of  them  are 
shipped.  Feeding  to  fatten  usual)}'  begins  at  the  age  of  from  sixteen 
to  twenty  months  and  lasts  from  three  tu  six  months.  Then  they  are 
shipped  to  Chicago  to  be  sold.  Freight  rates  range  from  18^  to  35^ 
cents  per  100  pounds  in  carload  lots  from  the  feeding  places  to  Chi- 
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cago.  From  Nebraska  points  the  rate  is  30^  to  35^  cent-s;  from  Mis- 
souri and  Iowa  points  the  rates  are  usually  about  22  to  23^  cents, 

m 

though  a  few  points  have  as  low  a  rate  as  18^  to  10  cents;  Kansas 
rates  are  32^  to  37^  cents,  with  but  few  shipments  to  Chicago;  rates 
in  the  State  of  Illinois  vary  greatly,  but  are  much  lower  than  Iowa  or 
Missouri  rates.  In  the  Chicago  Stock  Yards  these  animals  pay  US 
cents  each  commission  charge  and  25  cents  each  yardage.  They  must 
also  pay  for  feed,  but  if  they  are  shipped  east  for  export  on  the  day 
of  arrival  this  is  verj'  small.  In  the  Chicago  yards  steers  are  sorted 
for  local  slaughter,  export,  or  eastern  markets.  Comparatively  light 
young  steers,  weighing  from  1,175  to  1,300  pounds,  are  wanted  for 
export,  and  these  sell  from  1^4.40  to  $6  per  100  pounds,  live  weight, 
though  of  course  these  prices  vary  widely  at  different  times.  The 
best  steers,  the  special  young  **baby  beeves,"  that  bring  the  highest 
prices,  are  not  exported,  but  are  reserved  for  fancy  beef  in  the  large 
city  markets.  The  export  steers  are,  however,  of  a  superior  quality. 
Prices  in  December,  1903,  in  the  Chicago  market  were:  Low-grade 
export  steers,  $4.40  to  ^54. 70;  good  export  steers,  14.70  to  *5.15,  and 
for  prime  fat  beeves  of  1,175  to  1,300  pounds  weight,  $5.15  to  $5.50. 
The  freight  from  Chicago  to  New  York  is  28  cents  per  100  pounds, 
live  weight.  If  loading  on  shipboard  is  prompt,  charges  in  New  York 
are  light,  not  more  than  in  Chicago.  The  ocean  freight  rate^s  to  Eng- 
lish ports  are  from  30  to  35  shillings  ($7.30  to  $8.50)  per  head.  Insur- 
ance is  one-half  of  1  per  cent,  and  steers  are  insured  for  $50  per  head, 
except  ** distillers" — those  fed  on  distillery  waste — which  are  valued 
at  $75  each. 

No  charge  is  made  for  the  inspection  by  the  United  States  Bureau 
of  Animal  Industry  at  the  Chicago  Stock  Yards  and  at  the  port  of 
export.  Every  animal  is  tagged  and  numbered,  so  his  identity  is 
never  lost,  and  the  record  is  so  complete  that  if  it  becomes  necessary 
the  animal  can  be  traced  from  the  English  slaughterhouse  l>ack  to 
the  farm  on  which  he  was  raised  or  fattened.  This  I'ecord  is  sent  t-o 
the  Bureau  of  Animal  Industry  inspector  in  the  foreign  cattle  market 
at  Deptford,  near  London,  whose  business  it  is  to  watch  the  i-esults 
of  the  slaughter  of  steers  from  the  United  Stat-es  and  rejwrt  by  cable 
the  tag  number  of  any  animal  showing  any  disease  that  requires 
investigation.  The  matter  is  promptly  followed  up  from  this  end, 
so  that  quarantine  or  other  precautionary  measures  may  be  taken  if 
necessary.  These  precautions  are  taken  by  the  United  States  Govern- 
ment for  the  protection  of  the  cattle  trade,  to  make  certain  that  every 
animal,  as  well  as  the  chilled  beef  exported,  is  in  perfect  condition 
and  the  accommodations  on  shipboard  are  of  the  most  approved  kind.* 


<»The  Argentine  Bureau  of  Animal  Industry  inspects  all  cattle  that  are  to  be 
exported,  first  on  the  ranch  l)efore  they  are  shii)ped  and  afterwards  at  the  port  of 
exxx)rt.  Inspectors  are  also  stationed  in  all  the  chilled  and  frozen  meat  estahlish- 
ments  and  in  the  city  slaughterhouses,  to  see  that  no  diseased  animals  are  used 
for  food. 
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FINE  CATTLE  OF  ARGENTIKA  IH  SHOW  AND  AUGTIOH. 

FAT  STOCK  SHOW  OF   1903. 

In  May  the  Argentine  Rural  Society  gives  a  fat  stock  and  horse 
show,  to  which,  for  the  first  time,  in  100;j,  was  added  an  exposition  of 
afJTricultural  products.  There  is  generally  a  lively  competition  for  the 
championship  in  the  fat  steer  class,  though  there  is  no  such  scientific 
feeding  competition,  exemplified  in  a  single  animal,  as  we  have  ever^' 
year  in  the  International  Live-Stock  Exposition  in  Chicago.  The 
entries  are  made  in  lots  of  8  animals,  and  while  they  are  fed  for 
exhibition,  they  are  prepared  under  conditions  approaching  the 
normal,  or  what  the  average,  progressive  ranchman  might  do  if 
he  chose.  These  expositions  have  a  positive  influence  upon  beef 
production  in  the  country,  showing  what  may  be  done  by  breeding 
and  feeding. 

PRIZE   WINNERS. 

One  man  exhibited  9  lots  of  8  animals  each   in  the   last  show, 

s 

and  took  first,  second,  and  third  prizes  in  a  competition  of  26  lots. 
All  the  prize  winners  were  pure  white  well-bred  Shorthorns,  and  so 
wei-e  most  of  the  72  animals  shown  by  this  breeder.  Dr.  Benito  Villa- 
nueva,  who  is  the  presiding  officer  of  the  lower  house  of  the  Argen- 
tine Congress.  The  prize  lot  averaged  2,145  pounds  each  when  they 
wei'e  weighed  on  the  show  grounds,  and  the  exhibitor  claims  they 
had  lost  about  GO  pounds  each  after  they  left  his  estancia,  distant 
about  104  miles  by  rail.  Of  course  these  animals  were  tame,  having 
been  much  handled  and  sheltered,  so  they  lost  less  in  transit  than  the 
average  Argentine  steer.  These  were  born  in  January  and  February, 
1898.  This  class  was  for  steers  of  three,  four,  and  five  years,  and 
most  of  them  were  from  four  to  five.  All  of  Doctor  Villanueva's 
steers  were  dehorned,  a  practice  in  which  he  thoroughly  believes, 
though  it  is  not  generally  practiced  in  Argentina.  Doctor  Villa- 
nueva's manager,  who  prepared  these  animals  for  the  show,  told  me  that 
he  took  them  off  alfalfa  pasture  and  fed  them  on  corn  and  dry  alfalfa 
and  gave  them  shelter  when  necessary  for  t-en  months  before  the  show. 
Part  of  the  time  they  had  the  run  of  the  alfalfa  pasture  also.  These 
animals  made  a  beautiful  showing  in  the  parade  and  overcame  the 
prejudice  of  many  breeders  against  white  coats.  This  objection  has 
been  and  is  yet  YQvy  strong  among  Argentine  breeders.  An  incident 
in  the  pedigreed-stock  show  of  last  October  confirmed  it.  A  white 
bull  won  one  of  the  principal  first  prizes,  but  in  the  sale  that  followed 
he  sold  for  less  than  one-third  the  price  of  several  others  of  his  class, 
less  than  half  the  price  of  many,  and  was  sold,  in  fact,  for  a  very  low 
price,  though  the  only  objection  to  him  was  his  color. 

The  prize  lot  of  fat  steers  was  presented  by  its  owner  to  the  Chilean 
delegation,  at  that  time  on  its  official  peace  jubilee  visit  to  Buenos 
Aires,  and  the  animals  were  slaughtered,  and  the  beef  used  on  board 
the  Chilean  naval  vessels  then  in  the  Buenos  Aires  docks. 
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AUCTION  SALES. 

The  sales  at  auction  of  fat  steers,  held  on  tlie  grounds,  were  very 
unsatisfactory  to  the  exhibitors.  Exportation  on  the  hoof  had  lieen 
stopped  by  an  outbreak  of  foot-and-mouth  disease  a  few  da^'-s  before, 
and  the  *  *  f  rigorificos  "  (frozen  and  chilled  meat  companies)  evidently 
had  an  understanding  among  themselves  not  to  pay  the  high  prices 
which  they  had  paid  the  year  before.  As  these  companies  offer  the 
only  market  for  good  steers,  they  have  the  producers  at  their  merey 
when  they  can  agree.  A  few  representative  sales  are  given  herewith, 
showing  weights  per  animal  in  pounds,  with  prices  per  animal  in 
United  States  currency : 


ShortJioms, 

Polled  Angtis. 

Flemish. 

Weight. 

Price.      Weisrht. 

Price. 

Weight.    Price. 

Weight.    Price 

1,648 

$53        1,607 

$57 

1,261       $37 

1,431       $40 

1,865 

75         1,561 

48 

1,380        48 

1,402         40 

2,070 

75        1 , 925 

75 

1,501        48 

1,312         37 

1,874 

57 

1,435        44 

FAT  STEERS  FOR  SALE  ONLY. 

In  this  class  31  lots  of  8  animals  each  wen^  shown,  all  but  one 
being  Shorthorns  «and  Shorthorn  grades.  This  one  group,  weight  1,407 
pounds  each,  was  a  Shorthorn-Polled  Angus  cross.  Some  of  the 
weights  and  sales  follow: 

Shorthorns  and  Angiat  grades. 


Weight. 

Price. 

Weight. 

Price. 

Weight. 

Price 

1,285 

$37 

1,753 

$53 

1,407 

$48 

1,349 

37 

1,570 

48 

.  1,543 

53 

1,519 

40 

1,594 

48 

1,587 

53 

1,949 

53 

1,495 

48 

FAT  COWS   AND  STEERS. 


Twelve  lots  of  fat  cows  were  entered  for  prizes  in  a  class  admitting 
any  age  or  breed.  Two  of  the  sales  (Shorthorns)  were:  Weight,  1,521 
pounds;  price,  $37.     Weight,  1,517  pounds;  price,  $37. 

The  Polled  Angus  steers,  of  which  six  lots,  48  animals,  were  shown, 
made  a  very  good  impression.  They  were  three  and  four  j^ears  old, 
and,  though  lighter  than  the  prize-competing  .Shorthorns,  bi-onght 
better  prices  in  proportion  to  their  weight,  as  the  lighter- weight  grade 
Shorthorns  did  also.  Three  lots,  representing  a  cross  of  Flemish  and 
Shorthorn,  made  fairly  acceptable  weights,  but  brought  moderate 
prices.  The  Herefords,  which  up  to  1001  had  taken  the  championship 
in  the  fat-steer  class,  were  not  represented  in  any  way.  The  Hereford 
does  not  seem  to  be  gaining  ground  in  Argentina,  as  the  Polled  Dur- 
ham notably  is  and  the  Polled  Angus  to  some  extent. 

SHEEP,  HORSES,  AND  POULTRY. 

The  showing  of  sheep  (PI.  V)  was  small.  Two  groups  of  Lincolns 
and  three  of  "Black  Faces"  (Hampshire  Downs),  each  of  40  animals, 
completed  the   sheep  exhibit.     The  prize  Lincolns,  averaging   176 


FiQ.  a— Pure  Bred  Durham  Cows  on  PeREvR*  Estancu,  near  Buenos  Aires. 
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pounds,  8old  for  an  average  of  ♦4.84each.  The  "Black  Faces,"  though 
much  lighter  in  weight,  sold  for  about  the  same. 

The  horse  show,  though  not  large,  brought  out  some  very  good 
roadstera  and  saddle  horses.  The  prices  realized  in  the  sales  were  not 
high,  but  a  little  above  those  in  the  show  of  the  previous  September. 

Interest  in  poultry  was  shown  by  good  exhibits  of  Dorkings,  Ply- 
mouth Rocks,  Li^ht  Brahmas,  etc.  A  few  ducks  and  turkej-s  were 
exhibited. 

Not  a  pig  was  to  be  seen  in  the  show. 

HIGH  PRICES  FOR  BREEDING  ANIMALS. 

The  demand  for  the  best  Shorthorn  blood  is  increasing  in  Argen- 
tina, and  it  is  a  better  market  for  good  young  bulls  than  ever  before. 
Every  ranchman  is  trying  to  improve  the  standard  of  his  herd,  culling 
out  the  undesirable  cows,  getting  as  good  bulls  as  he  can  afford  to 
buy,  and  preparing  to  give  his  cattle  alfalfa  pasture,  if  not  to  finish 
them  with  corn  and  dry  alfalfa.  The  aim  of  everyone  is  to  produce 
steers  for  export,  either  alive  or  as  chilled  beef.  This  has  multiplied 
the  requirements  of  the  country  for  breeding  stock.  There  is  no  indi- 
cation of  a  decrease  in  the  demand,  but  rather  of  an  increase,  for  the 
plflnting  of  alfalfa  is  more  than  doublirfg  the  carrying  capacity  of 
Argentine  grazing  land,  while  the  building  of  new  "frigorificos" 
insures  better  prices  because  of  competition. 

.  Dr.  E.  Ramos  Mexia,  president  of  the  Argentine  National  Rural 
Society,  expressed  the  opinion,  in  his  address  upon  the  opening  of  the 
annual  show  in  September,  1903,  that  exportation  of  cattle  alive  from 
Argentina  was  an  unstable  business  that  could  never  compete  with 
the  "frigorificos."  *' With  one-fourth  the  cost  of  transportation,"  he 
said,  "chilled  meat  brings  the  same  price  as  that  sent  on  the  hoof." 
The  losses  suffered  by  those  engaged  in  shipping  live  steere  from 
Argentina  to  England  from  February  to  May,  1903,  when  English 
ports  were  open  to  Argentine  live  stock,  and  the  high  prices  for  both 
steers  and  sheep  prevailing  since  the  English  ports  were  closed  to 
Argentina,  are  facts  cited  by  Dr.  Ramos  Mexia  in  support  of  his 
statement. 

SALES  OF  SHORTHORN  BULLS. 

In  an  auction  sale  in  Buenos  Aires  November  4,  1903,  a  Shorthorn 
bull  from  the  herd  of  William  Dnthie,  just  imported,  was  sold  to  Don 
Gregorio  Villafaile,  who  is  the  leading  Hereford  breeder  of  the  coun- 
try, for  $7,260,  the  highest  price  ever  paid  for  a  bull  in  Argentina. 
Others  in  the  same  lot  were  sold  for  13,960,  $3,080,  $1,760,  and  so  on, 
the  lowest  being  $-^80,  and  the  average  for  the  nine  being  $2,479. 
Several  other  sales  of  English,  Scotch,  and  Irish  bulls  were  held  in 
Bnonos  Aires  during  September  and  October,  when  the  prices  were 
from  $700  to  $3,600,  and  probably  about  150  imported  animals  were 
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sold  at  these  prices.  These  sales  have  continued  at  short  intervals 
since  that  time,  and  high  prices  have  always  been  realized  for  Shorts 
horns  imported  from  England. 

PRICES  AT  NATIONAL  LIVK-STOCK  SHOW. 

At  the  time  of  the  National  Live  Stock  Show  in  Buenos  Aires  in 
September  and  October,  1902,^  the  opinion  was  quite  general  thai  the 
prices  then  paid  for  breeding  animals  raised  in  the  country  would  not 
be  maintained  another  year.  Both  breeders  and  auctioneers  said  so. 
But,  on  the  contrary,  the  sales  at  the  recent  show  in  September  and 
October,  1903,  brought  better  prices  than  in  1902,  and  under  veiy  dis- 
couraging circumstances.  Foot-and-mouth  disease  had  broken  out 
in  the  show  itself,  as  it  was  prevalent  in  the  countr3^     It  is  stat^ 

that  40  per  cent  of  the  animals  on  exhibition  had  the  disease.     Many 

*  ' 

animals  were  sold  when  they  were  actuallj^  afflicted,  but  it  does  not 
seem  to  have  discouraged  the  payment  of  good  prices.  The  disease 
is  said  to  have  been  in  a  mild  form,  and  but  very  few  animals 
died.  Those  kept  in  pens  in  the  open  air  were  much  less  affeot-ed 
than  those  in  stalls  and,  if  they  did  take  the  disease,'  fell  away  much 
less  than  the  carefully  prepared  show  animals  in  the  sheds.  Animals 
brought  up  in  the  open  field  showed  more  vitality,  and  this  is  one  rea- 
son for  the  high  prices  obtained  for  grade  bulls  bred  in  the  open, 
without  shelter.  The  average  price  paid  for  all  Shorthorn  bulls,  pedi- 
greed and  grade,  field  bred  and  stable  bred,"  in  1902  was  $372.  In 
1903  the  average  price  of  483  Shorthorn  bulls  of  all  grades  sold  by  one 
auction  house  was  $595.  The  total  sales  of  breeding  stock  in  this 
show  were  $608,404,  of  which  this  house  sold  $408,544,  or  more  than 
61  per  cent,  so  the  average  of  its  sales  is  not  far  from  the  average  for 
the  entire  show.  The  sales  of  1903  exceeded  those  ot  1902  by  $100,013, 
or  nearly  18  per  cent,  though  the  number  of  entries  was  smaller. 
Every  animal  shown  or  sold  in  this  show  was  born  in  Argentina,  for  this 
was  a  national  show,  and  no  animals  except  those  bred  in  the  country 
could  be  shown  or  sold  on  the  grounds.  This  year's  show,  in  Septem- 
ber and  October,  1904,  may  be  an  international  show,  when  imported 
animals  may  be  entered  for  prizes  and  for  sale. 

BREEDING-STOCK   SHOW. 
ENTRIES  OF  CATTLE,  HORSES,  AND  SHEEP. 

The  entries  in  the  breeding-stock  show  of  September  and  October, 

1903,  were  as  follows: 

Shorthorns, 

Registered  bulls 243 

Registered  bulls  for  sale  only 184 

Grade  bulls 1.017 

Registered  cows - 61 

«See  "The  animal  industry  of  Argentina."  by  Frank  W.  Bicknell,  Bulletin 
No.  48,  Bureau  of  Animal  Industry,  U.  S.  Department  of  Agriculture. 
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Grade  cowff 360 

Registered  Polled  Durham  bnlls 7 

Registered  Polled  Dnrham  cows 5 

Total  Shorthorns  ..- 1,877 

HereforcUt. 

Registered  hulls 47 

Registered  bulls  for  sale  only _ _ 27 

Grade  bulls 39 

Registered  cows 28 

Grade  cows 34 

Total  Herefords 175 

Other  breeds. 

Registered  Polled  Angus  bulls _ 3 

Registered  Holstein  and  Flemish  bulls 25 

Grade  Polled  Angus,  Holstein  and  Flemish  bulls 32 

Total 60 

Total  cattle,  2,112. 

Horses. 
Stallions: 

Riding 12 

Light  driving _ 56 

Heavy _ 54 

Light  and  heavy  road,  for  sale  only 48 

Camp  mares _ 90 

Total  horses 260 

Sheep, 

Merino  rams _ 335 

Merino  ewes 80 

Lincoln  rams 275 

Lincoln  ewes _ _ 100 

Southdown  and  Shropshire  Down  rams 40 

Southdown  and  Shropshire  Down  ewes 20 

Oxfordshire  Down  rams 30 

Oxfordshire  Down  ewes 20 

Hampshire  Down  rams _ 40 

Hampshire  Down  ewes 20 

For  sale  only: 

Rambouillet  rams 121 

Rambouillet  ewes _ 50 

Lincoln  rams _ _ 188 

Lincoln  ewes 12 

Oxfordshire  Down  rams 10 

Oxfordshire  Down  ewes 20 

Hampshire  Down  rams 80 

Total  sheep 1,391 
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PRIZE  WINNERS  AND  PRICES. 

The  sales  of  prize  winners  in  the  pedijrreed  Shorthora  classes  were 
as  follows: 

Bom  March  1  to  Deceniber  SI,  1900. — First  prize  and  championship  to  T*a<la«  6th, 
red  and  white,  horn  Septemher  27,  1900,  sold  for  $4,840;  second,  a  roan,  sold  hist 
year  for  $4,400;  third,  a  roan,  sold  for  $2,508:  fourth,  a  roan,  sold  for  $2,5<^. 
In  this  class  there  were  41  entries  and  25  sales,  at  an  average  of  $1,466;  the  lowi^t 
was  $896  and  the  highe.  t  $4,840. 

Bom  January  I  to  June  30,  1901.— First  prize,  red  and  white,  sold  for  $1,848: 
second,  roan,  $1,364:  third,  roan,  $1,320;  fonrth,  red  and  white,  $1,320.  There 
were  45  entries,  84  sales,  and  the  average  was  $1,195  each;  the  highest  was  $2,728 
and  the  lowest  $^^52.    Eleven  hnlls  of  this  class  were  sold  for  $1,140  or  more  each. 

Bom  July  1  to  December  31,  1901. — First,  a  white  hull  that  sold  for  only  $748; 
second,  roan,  $2,288;  third,  red  and  white,  $2,640;  fourth,  red,  $748.  There  were 
91  entries  and  57  sales,  the  average  heiug  $1,088;  the  highest  was  $4,840  and  the 
lowest  $396.    Twelve  were  sold  for  prices  above  $1 ,540. 

Born  January  J  to  June  30,  luo.?. — First,  not  sold;  second,  roan,  $2,640;  third. 
not  for  sale;  fourth,  red  and  white,  $506.  There  were  20  entries  and  bat  6  sal^, 
as  most  of  these  young  bulls  are  reserved  for  the  next  year*s  sales.  The  highest 
price  paid  was  $2,640  and  the  lowest  $418. 

AUCTION  SALES  OF  CATTLE,  HORSES,  SHEEP,  AND  HOGS. 

Details  covering  about  two-thirds  of  all  the  animals  sold  in  the  show 
indicate  the  general  character  of  the  whole,  all  sales  being  at  auction. 
These  sales,  amounting  to  |;408,544  in  United  States  currency,  were 
as  follows: 


Nnmber  and  kind  of  animaiR  Rold. 


Pedigreed  cattle: 

198  Shorthorn  bulls 

10  Hereford  bulls 

4  Flemish  bulls 

Grade  cattle: 

285  Shorthorn  bulls 

16  Hereford  bulls 

93  cows  and  heifers 

Pure  bred  horses: 

10  Clydesdale  stallions 

9  Hackney  stallions 

2  Anglo-Norman  stallions  . 

13  Percheron  stallions 

8  Shire  stallions 

9  Yorkshire  stallions 

2  Hackney  ponies 

6  Hackney  mares 

Grade  mares: 

16  cart  mares 

8  coaching  mare  < 

36  Clydesdales 

12  coa:'hing  mares 

8  Hackney  mares 

6  female  asses 


Prices  per  animal. 


HighcHt. 


$186, 175 

$940 

4,777 

477 

1,826 

456 

101,409 

856 

1,760 

110 

9, 750 

105 

6,820 

682 

4.576 

508 

668 

834 

9, 328 

718 

4,288 

536 

3,190 

854 

228 

114 

2, 028 

338 

1,120 

70 

440 

55 

4, 856 

121 

552 

46 

852 

44 

158 

26 

Lowest. 


$4,840 

$286 

1,320 

264 

660 

264 

1,650 

53 

137 

53 

286 

26 

1,342 

264 

1,430 

264 

834 

.384 

1 ,  364 

374 

748 

308 

484 

220 

114 

114 

896 

242 

PBIOES  OF  CATTLE   AKD  SHEEP. 
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Number  and  kind  of  animals  sold. 


Sbeep: 

217  Merino  rams 

25  Merino  ewes 

142  Lincoln  rams  _ 

18  Hampshire  rams _ . 

30  Hampphire  ewes 

1  Shropshire  ram 

5  Shrox)shire  ewes 

15  Oxfordshire  Down  rams 

Hogs: 

4  male  and  4  female  Yorkshires 

8  Berkshire  boars 


Amount  of 


$41,996 
852 

17, 818 
1,848 

a^s 

75 

286 

1,553 

680 
123 


Prices  i>er  animal. 

Average. 

Highest. 

Lowe«t. 

$194 

$1,760 

$15 

14 

18 

13 

122 

1,056 

44 

103 

264 

75 

29 

57 
104 

154 

:4 

85 

101 

79 

41 

44 

40 

A  new  ruling  of  the  Rural  Society  requires  the  auctioneers  to  col- 
lect their  commission  of  G  per  cent  from  the  buyers,  who  pay  cash, 
and  the  auctioneers  must  pay  2  per  cent  of  their  commissions  to  the 
society.    Auctioneers'  commissions  are  now  always  paid  by  purchasers. 

llerefords  and  Polled  Angus  were  rather  poorly  represented,  and 
prices,  it  will  be  noticed,  were  far  below  those  obtained  for  Shorthorns. 

One  breeder  sold  20  young  pedigreed  Shorthorn  bulls  for  an  aver- 
age of  $1,310  each.  Another  sold  24  "camp"  bulls,  with  which  no 
special  pains  had  been  taken,  for  $024  each.  Several  other  breeders 
did  nearly  as  well  with  Shorthorns.  The  sales  were  all  extremely 
satisfactory. 

The  development  of  the  dairy  interest  continues,  and  the  exhibits 
and  attention  paid  to  this  department  by  the  people  excelled  the  pre- 
vious year.  The  demand  for  dairy  machinery  and  appliances  is  very 
active. 

The  x)opularity  of  the  Merinos  is  also  shown  by  the  sales.  The 
average  price  for  Rambouillet  rams  in  1002  was  $150,  while  this  j^ear 
(1003)  it  was  $104.  One  ram  sold  for  $1,700  and  another  for  $1,408. 
The  former  is  the  highest  price  ever  paid  for  a  ram  born  in  the  coun- 
try. The  highest  price  the  previous  year  was  $880.  The  lot  of  10  to 
which  the  two  mentioned  belonged  averaged  $422  each.  The  sire  of 
these  rams  was  imported  from  Germany  in  1000  and  sold  for  $2,404.  In 
1003  335  Rambouillet  rams  were  shown,  against  304  the  previous  year. 
In  Lincolns  832  rams  were  shown  in  1902,  and  only  403  in  1003.  The 
average  price  in  1902  was  $00,  and  in  1003  the  average  of  one  auc- 
tioneer was  $122,  the  higher  prices  being  no  doubt  due  to  the  smaller 
number  offered.  The  champion  Lincoln  ram  in  1902  sold  for  $704, 
and  in  1903  the  champion  brought  $1,050  and  another  one  $880.  In 
January,  1904,  a  Lincoln  ram  lamb,  bred  in  the  country,  sold  for  $4,000 
paper  ($2,024  United  States  money),  the  highest  price  ever  paid  for 
a  native  Lincoln  ram  in  Argentina. 
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Horse  sales  were  about  the  same  as  in  1902,  but  prices  were  slightly 
betU^r  for  the  best  of  the  draft  animals  and  for  the  li|ifht  roadsters, 
but  lower  for  the  common  "camp"  mares. 

A  few  pigs  were  offered,  but  most  of  the  classes  were  without 
entries 

IMPORTS  OF  BREEDING  STOCK. 

Imports  of  pedigreed  stock  into  Argentina  for  breeding  parpose6 
have  been  as  follows  since  1896: 

Annual  imports  of  animals  by  classes. 


Year. 


1806. 
18»7. 
1898. 
1MI9. 
1900. 
1901. 
1902. 
19U3. 


1 

Cattle. 

woo 

Sheep. 

Horses. 
16S 

Asses. 

Pigs. 

7,306 

116 

1(6 

916 

7,',m 

184 

71 

25 

ezi 

6,968 

154 

81 

2 

i.ri6i 

4,8:)9 

129 

7 

19 

«» 

9, 1(» 

208 

74 

3 

2R 

64 

658 

154 
272 

1,877 

441 
80 
51 

15 

5 
19 

22 

The  classification  of  the  principal  breeds  was  as  follows: 

Imports  of  cattle  by  breeds. 


Breeds. 


Dnrham 

Hereford 

Polled  Ancrus . . 
Red  Khorthorn 


1899. 

1900. 

1901. 

1902. 

1908. 

502 

80O 

82 

ru2 

46 

14 

6 

81 

25 

6 

4 

88 

814 

118 

t 

Imports  of  sheep  by  breeds. 


Breeds. 


Lincoln 

Raml)oaillot 

Hampshiredown 

Shropshire 

Oxford 

Romney 

Leicester 


1899. 


3,J>9T 
4H') 
'^\ 
284 
103 


1900. 


1,869  ' 

269  ' 

64 

12!) 

50 


:«) 


1901. 

19(». 

1908. 

«i" 

271 

1,179 

253 

1 

299 

1 

44 

71 

25 

1 

These  statistics  were  prepared  bj'  the  Bureau  of  Statistics  of  the 
Argentine  Department  of  Agriculture. 


HANDLING  CATTLE  IN  THE  ''BE£TE. 


It 


While  there  are  many  wild  cattle  in  Argentina  that  have  never  felt 
the  civilizing  influence  of  improved  blood  or  modern  treatment,  these 
are  not  the  ones  with  which  the  world's  beef  markets  are  concerned. 
The  best  steers  are  mostly  unfamiliar  with  any  feed  but  grass  and 
alfalfa  and  are  provided  with  no  shelter,  but  they  are  more  or  less 
tame.     They  are  not  the  wild,  racing  creatures  we  have  read  about 
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and  seen  pictured  in  the  geographies.  The  well-managed  estancia 
has  its  cattle  well  in  hand,  keeping  close  account  of  them  and  han- 
dling them  frequently,  so  they  become  more  or  less  tractable.  They 
are  often  sorted  and  separated  into  different  lots  for  feeding  on 
different  pastures  for  market  at  different  times.  Then  there  is  the 
branding,  the  vaccination  for  anthrax,  the  castration,  sometimes  the 
trimming  or  removing  of  horns,  and  various  other  operations.  All 
these  things,  if  properly  done,  teach  the  animals  not  to  fear  being 
handled  and  make  them  better  travelers  when  they  go  to  market  by 
rail  or  sea,  or  both.  This  training, 
when  supplemented  by  a  little 
feeding  on  dry  alfalfa  and  corn, 
gives  the  steer  raised  by  modern 
methods  an  immense  advantage 
over  the  wild  animals  that  find 
their  way  to  Buenos  Aires,  espe- 
cially if  destined  to  go  on  board 
ship  for  transportation  to  markets 
over  seas. 

The  wild  creatures  wear  them- 
selves out  trying  to  break  away. 
They  are  in  abject  terror  of  every- 
thing near  them,  for  they  have 
never  been  restrained  in  any  way 
before.  Everything  is  new,  and 
they  do  not  understand  that  they 
will  not  be  hurt,  as  the  better 
trained  animals  do.  They  have 
never  seen  any  dry  food,  and  for 
days  they  do  not  eat,  In  the 
meantime  the  corml-broken  ani- 
mals are  not  losing,  but  are  eating 
all  they  can  get,  including  the 
portions  of  their  frightened  com- 
panions, and  are  gaining  flesh 
from  the  moment  they  are  un- 
loaded from  the  trains  that  bring 

them  to  Buenos  Aires.     They  are  accustomed  to  being  handled  in 
close  quarters  from  their  calfhood,  and  they  fear  nothing. 

The  most  necessary  handling  of  the  wilder  steers  was  formerly  done 
by  means  of  a  long  rope  lassoed  around  the  animal's  horns  and  passed 
around  two  upright  revolving  posts.  The  animal  was  then  dragged  to 
the  posts  by  a  horse  and  held  there  with  much  difficulty  and  more  or  less 
brutality  while  any  necessary  operation  was  performed.  Naturally 
this  does  not  tend  to  quiet  the  animal's  fears  or  make  him  tame.     It  is 


Fig.  1.— The  yoke  of  the  br6te.  This  yoke  is 
plftced  inside  the  framework  of  the  narrow 
ehnte,  at  the  end  nearest  the  scale.  When 
the  animal,  released  from  behind,  puts  his 
head  throug^h  the  opening  d,  the  man  sta- 
tioned at  the  lever,  a,  quickly  pushes  it  down. 
This  action  closes  the  arms  of  the  yoke,  c  and 
&,  upon  the  animal's  neck.  The  lever  pushes 
the  arm  6  and,  by  means  of  the  wire  running 
from  tlie  arm  c  over  the  top  of  the  br^te  to 
the  lever  (i,  pulls  that  arm,  so  they  close 
quickly  and  simultaneously.  After  the  de- 
sired operation  is  performed  upon  the  ani- 
mal, the  lever  is  thrown  up  and  he  is  released. 
The  triangular  swing  gate  is  swung  to  per- 
mit the  animal  to  pass  to  the  scale  or  to  the 
Iiaddock,  as  desired.  After  he  is  weighed, 
the  gate  at  the  end  of  the  scale  may  be  ad- 
justed to  turn  the  animal  either  way,  to  the 
right  or  left,  and  in  this  way  they  are  sorted. 
On  the  other  side  of  the  brete,  behind  the 
yoke,  is  another  lever,  similar  to  the  one 
shown  above,  by  which  the  animal  may  be 
held  more  closely  by  having  an  adjustable 
board  pressed  firmly  against  him,  forcing 
him  against  the  operating  side  of  the  chute, 
where  he  isalready  held  by  his  head,  or  neck. 
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still  done  on  soine  of  the  old  native  estancias,  where  modern  methods 
have  not  l)een  adopted,  and  the  only  question  asked  about  a  bull  is 
whether  or  not  he  is  capable  of  performing  his  function.     But  the 
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Fi«.  2.-— (_i round  plan  of  the  br6tc. 


more  progressive,  and  lienc<'  more  successful,  estancias  have  adopted 
nn  idea  which  came  from  Australia  and  has  proved  of  great  value 
where  large  numbers  of  cattle  are  to  be  handled  frequently. 


Fig.  3— Back  Side  of  BneiE. 


00N3THUCTr0N   OF   THE   BBETE, 


Imnlwnud  posUebjGI 


DESCRIPTION  OF  THE   BRETB. 

This  improved  method  or  apparHtiis  is  called  a  brete  (PI.  VI),  tind 

it  is  a  simple  piece  of  stout  fi-nmework  which  may  ho  made  by  any 

farmer  if  he  will  K've  it  a  little  study  and  get 

the  right  materialn.     Briefly,  it  is  a  long  chute 

opening  out  of  a  small  round  corral,  and  that 

from  a  larger  one  by  a  gate  12  feet  long.     This 

chute  is  junt  wide  enough  for  one  animal  to 

pass,  so  be  can  not  turn  back  or  crowd  ahead. 

It  has  crossbars  worked  with  levers  at  several 

places  to  hold  the  animals  and  prevent  them 

from   hacking  out.     At  one  place  there  is  a 

working  frame,  where  the  animal  is  held  se- 
curely in  the  embrace  of  a  yoke  (lig.  1)  which 

closes  in  upon  his  neck,  and  any  sort  of  opera- 
tion may  be  performiil  upon  him  with  perfect 
ease  and 
without 
unneces- 
sarily hurtr 
ing  the  ani- 
mal or  id- 
lowing  him 

to  hurt  himself.  Thence  he  goes 
to  the  scales  hi  l>e  weighed,  or, 
if  not  desired  to  weigh  him,  he 
passes  by  an  adjustable  gate  into 
whichever  corral  his  presence  is 

desired.     This  is  a  rapid,  easy,  effective,  and  huniant-  process,  and 

the  expense  of  building  the  brete 

is    not    great.      Many   estAucierus 

make  a  pi-actice  of  patting  their 

cattle  through  it  often,  so  they  will 

be  accustomed  to  being  handled. 

They  .say  it  makes  thein  less  wild, 

and  they  do  less  running  in   the 

pastu  res. 
A  ground  plan  of  a  model  brete 

on  the  Estaiicia  Victoria,  nearCar- 

caraiTa,  the  property  of  Mr.  Henry 

B.    CofGn,    a    progressive    North     .,  _  ^•-:j^ 

American  breeder,  is  given  here-      pm. 5, —Triangular BBieweudofmebrtU'. 

with,  together  with  some  iUustra- 

tions  {tigs.  2,  3,  4,  and  5)  showing  how  the  details  are^arrangcd  and 

how  the  apparatus  is  operated.     The  dimensions  are  given,  so  that 

construction  may  be  made  from  this  plan.    The  whole  shows  a  very 
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conveniently  arranged  system  of  corrales  for  the  handling  of  large 
numbers  of  stock  where  classification  is  desirable,  and  this  classifica- 
tion is  regarded  as  an  important  feature  of  estancia  management  in 
Argentina.  The  woodwork  of  the  brete  should  be  of  strong,  straight- 
grained  hard  wood,  well  put  together  with  bolts  and  iron  braces, 
especially  the  brete  itself,  or  working  frame,  where  the  animal  is 
handled,  so  its  operation  will  be  certain  and  quick,  with  no  chance 
for  it  to  get  out  of  shape. 

DEHORNING  IN  THE  BR&TE. 

Dehorning  may  be  done  in  the  brete  better  than  in  any  other  way, 
but  comparatively  little  of  it  is  done,  in  the  country.  The  practice  is 
more  likely  to  be  that  of  applying  acid  to  the  embryonic  horns  of 
calves,  if  the  breeder  thinks  it  worth  while  to  get  rid  of  horns.  Many 
do  not  see  the  advantages  of  hornless  cattle  and  claim  that  steers  can 
be  handled  on  shipboard  better  with  horns  than  without.  A  steer 
without  horns  will  bring  a  little  more  than  one  that  has  them,  however. 
Three  or  four  more  cattle  can  be  put  into  a  car  if  they  are  without 
horns.  They  travel  in  better  condition,  and  the  difference  in  the 
hides  is  quite  noticeable.  The  advocates  of  dehorning  are  increa^iiiig 
and  so  is  the  interest  in  the  hornless  breeds,  particularly  Polled  Dur- 
hams.  The  prize  fat  steers  shown  in  May,  1903,  by  Dr.  Benito 
Villanueva,  were  all  without  horns,  and  his  firm  belief  in  the  policy 
of  dehorning  has  had  quite  an  influence. 


r.  S.  DEPARTMENT  OF  AGRICULTURE. 
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WASHINGTON: 

OOVKKNMBNT    I'KlNTINIi   OKPlCt:. 

1!)04. 


LETTER  OF  TRANSMITTAL 


U.  S.  Department  op  Agriculture, 

Bureau  op  Plant  Industry, 

Office  op  the  Chief, 
Washington,  7>.  C,  May  26,  1904. 

Sir:  In  1902  Mr.  O.  F.  Cook,  Botanist  in  Charge  of  Investigations 
in  Tropical  Agriculture,  was  authorized  to  visit  Guatemala  and  other 
portions  of  Central  'America  for  the  purpose  of  making  a  special  study 
of  coffee  and  rubber  cultivation.  During  this  visit  certain  data  in  ref- 
erence to  the  growing  of  cotton  was  secured,  but  press  of  other  matter? 
prevented  action  on  a  number  of  suggested  lines  of  work  until  the  begin- 
ning of  the  present  year.  At  this  time  the  Department  was  making  a 
special  effort  to  obtain  cottons  for  breeding  purposes,  and  some  of  the 
discoveries  made  by  Mr.  Cook  were  thought  to  be  of  sufficient  impor- 
tance to  warrant  more  extended  studies.  This  matter  was  discussed  bv 
Mr.  Cook  with  the  officers  of  the  Bureau,  including  Mr.  Albert  F.  Woods, 
Mr.  W.  T.  Swingle,  and  Dr.  H.  J.  Webber,  and  upon  their  bringing  the 
subject  to  my  attention  a  recommendation  was  made  that  Mr.  Cook  be 
authorized  to  proceed  to  Panzos,  Schenaju,  Cahabon,  and  such  other 
points  in  Guatemala  or  Mexico  as  might  be  necessary  for  the  purpose 
of  investigating  and  studying  the  nature  of  varieties  of  cottons  grown 
by  the  Indians  which  appeared  to  be  resistant  to  the  boll  wee\'il.  Early 
in  March  Mr.  Cook  left  Washington,  proceeding  at  once  to  the  province 
of  Alta  Vera  Paz  in  (Juatemala,  where  his  studies  were  begun.  The 
accompanying  brief  but  highly  interesting  report  of  Mr.  Cook's  work  is 
herewith  submitted  and  it  is  respectfully  recommended  that  it  be  imme- 
diately published. 

From  Mr.  Cook's  report  it  appears  that  he  has  discovered  an  active 
enemy  of  the  boll  weevil  in  the  shape  of  an  ant  which  he  believes  is 
the  agent  that  makes  it  possible  for  the  Indians  of  Alta  Vera  Paz  to 
grow  cotton  in  spite  of  the  presence  of  this  most  destructive  enemy  of 
cotton. 

Very  respectfully,  ^  B.  T.  Galloway, 

Chief  of  Bureau, 

Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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AN  ENEMY  OF  THE  COTTON  BOLL  WEEVIL. 


Speoimens  of  the  cotton  boll  weevil  were  obtained  in  eastern  Guate- 
mala in  1902.  The  insects,  which  were  collected  on  the  request  of  the 
Division  of  Entomology,  were  not  found  on  the  cotton  cultivated  by  the 
Indians,  but  were  very  common  in  the  flowers  of  a  tree  cotton  grow- 
ing spontaneously  near  a  native  house  a  short  distance  from  the  cotton 
field.  The  beetles  were  secured  in  a  rather  inaccessible  part  of  Alta 
Vera  Paz,  seldom  visited  by  naturalists  or  other  travelers,  which  lies 
between  Cajabon  and  Sepacuite  and  is  inhabited  only  by  primitive 
Indians  and  a  very  few  Spanish-speaking  '* natives''  of  mixed  blood. 

The  Indian  variety  of  cotton  seemed  very  small  and  unpromising, 
only  one  or  two  bolls  being  borne  on  a  plant.  It  seemed  very  strange 
also  that  so  small  a  variety  should  be  planted  while  the  large  tree  cot- 
ton was  so  ready  at  hand.  It  was  learned,  however,  from  Mr.  Kensett 
Champney,  who  has  a  most  thorough  acquaintance  with  the  agricultural 
habits  of  the  Indians,  that  this  was  the  only  variety  of  cotton  planted 
by  them  in  this  district  and  the  one  exclusively  relied  upon  to  furnish 
material  for  their  native  fabrics.  The  absence  of  the  weevils  from  the 
small  Indian  cotton  was  reported  when  the  specimens  of  the  beetles 
w^ere  brought  back  to  Washington,  but  the  diminutive  size  of  the  plant 
seemed  to  forbid  any  recommendation  of  probable  utility  in  the  United 
States, 

Later  on,  with  the  increasing  acuteness  of  the  boll  weevil  question 
and  the  voting  of  an  especial  appropriation  by  Congress  for  the  study  of 
means  of  protection  against  the  ravages  of  this  insect,  the  existence  of 
a  variety  of  cotton  in  Guatemala  which  seemed  not  to  be  subject  to  the 
attacks  of  the  boll  weevil  was  recalled,  and  it  seemed  to  the  authorities 
of  the  Bureau  of  Plant  Industry  that  every  clew  should  be  followed  up. 
The  Secretary'  of  Agriculture  authorized  an  investigation  of  the  Indian 
cotton  of  Alta  Vera  Paz,  to  ascertain  whether  it  possessed  in  reality  any 
quality  enabling  it  to  resist  the  boll  weevil,  or  to  learn  other  causes  of 
its  immunity  from  the  attack  of  the  insect.  The  custom  of  the  Indians 
to  plant  their  crops  every  year  in  tracts  of  land  recently  cleared  by 
burning  suggested  an  alternative  possibility  that  if  not  actually 
resistant  to  the  weevil  the  cotton  might  have  an  almost  equally 
valuable  tendency  to  quick  growth,  thus  enabling  a  crop  to  be  obtained 
before  the  weevils  had  time  to  become  injuriously  numerous.  The 
importance  of  securing  early  varieties  has  been  emphasized  as  the 
result  of  the  investigations  of  the  boll  weevil  in  the  United  States. 
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In  this  part  of  Guatemala  the  present  season  has  been  much  mtm 
rainy  than  that  of  1902,  and  the  cotton  is  much  larger.  Well-grown 
plants  bring  to  maturity  from  ten  to  twenty  bolls  of  fair  size,  and  even 
more.  A  thorough  search  shows  that  the  weevil  is  present  and  able  to 
injure  the  cotton,  but  reveals  also  an  active  enemy  which  keep8  it  in 
check.  This  is  a  large  reddish-brown  ant  which  is  attracted  to  tht 
cotton  by  the  food  which  it  secures  from  three  sets  of  extra-fioral  no- 
taries. Each  leaf  has  a  nectarj'  on  the  under  side  of  the  midrib*  from 
1  to  2  centimeters  from  the  base.  Each  of  the  large  bracts  of  the 
involucre  has  a  circular  or  broadly  oval  nectar>'  close  to  the  stem,  and 
there  is  a  third  series  of  three  nectaries  at  the  base  of  the  calyx,  between 
the  pair  of  small  bracts  alternating  with  the  larger  divisions  of  the 
involucre,  of  which  they  ^eem  to  be,  morphologically  speaking,  the 
stipules.  Nectar  is  also  to  be  found  between  the  calyx  and  the  corolla, 
but  no  bees,  flies,  or  other  winged  insects  were  observed  visiting  the 
flowers  except  beetles,  sometimes  the  boll  weevil,  but  much  more  often 
a  small  black  staphylinid  of  very  active  habits.  To  these  and  to  the 
very  small  black  ants  which  are  also  occasionally  present  in  numbers 
on  the  cotton,  the  large  brown  ant  pays  no  attention,  but  the  weevil  is 
attacked  on  sight  and  becomes  an  easy  prey. 

The  ant's  mandibles  are  large  enough  to  grasp  the  weevil  around  the 
middle  and  pry  apart  the  joint  between  the  thorax  and  the  abdomen. 
The  long  flexible  body  is  bent  at  the  same  time  in  a  circle  to  insert 
the  sting  at  the  unprotected  point  where  the  beetle's  strong  armor  is 
open.  The  poison  takes  efiFect  instantly ;  the  beetle  ceases  to  stru^le, 
and  with  its  legs  twitching  feebly  is  carried  away  in  the  jaws  of  its 
captor.  As  with  many  other  insects  when  stung  by  wasps,  the  paralysis 
is  permanent ;  even  when  taken  away  from  the  ants  the  beetles  do  not 
recover.  The  adroit  and  business-like  manner  in  which  the  beetle  is 
disposed  of,  in  very  much  less  time  than  even  the  briefest  account  of 
the  operation  could  be  read,  seems  to  prove  beyond  question  that  the 
ant  is  by  structure  and  by  instinct  especially  equipped  for  the  work 
of  destruction,  and  is,  in  short,  the  true  explanation  of  the  fact  that 
cotton  is  successfully  cultivated  by  the  Indians  of  Alta  Vera  Paz  in 
spite  of  the  presence  of  the  boll  weevil.  Instead  of  congregating  in 
large  numbers  on  the  cotton  in  the  immediate  vicinity  of  their  nest^ 
the  ants  have,  as  it  were,  the  good  sense  to  spread  themselves  through 
the  field,  from  two  to  four  or  five  usually  being  found  doing  inspection 
duty  on  each  plant.  In  some  places  there  seemed  to  be  not  enough 
ants  to  go  around,  and  here  the  beetles  were  mote  numerous.  Rarel}*, 
too,  certain  flowers  or  branches  seemed  to  have  been  overlooked,  bee- 
tles being  found  on  the  same  plants  with  the  ants.  In  such  instances, 
indeed,  the  young  flower  or  boll  was  generally  riddled  with  punctures 
as  though  many  beetles  had  availed  themselves  of  a  rare  opportunity 
of  feeding  undisturbed. 


Cotton  growing  among  the  Indians  is  something  of  a  special  art,  the 
community  being  supplied  by  a  few  men  aware,  as  it  were,  of  the 
secrets  of  the  business.  They  know  nothing  about  the  weevil  and  its 
ravages,  and  ascribe  such  damage  as  occurs  to  other  harmless  insects, 
or  even  to  superstitious  causes,  such  as  the  failure  of  the  owner  to 
abstain  from  salt  at  the  time  of  planting.  The  ant,  however,  is  defi- 
nitely associated  in  their  minds  with  cotton,  and  they  do  not  expect  to 
secure  a  good  crop  unless  these  insects  favor  the  plants  with  their 
presence.  Some  of  the  Indians  give  the  ant  a  special  name,  kelep^ 
not  applied  to  any  other  species;  but  it  is  also  referred  to  as  "the  ani- 
mal of  the  cotton.*' 

In  the  neighborhood  of  Secanquim,  on  the  cofifee  estate  of  Messrs. 
Champney  &  Co.,  where  most  of  our  observations  have  been  made,  the 
ants  are  by  no  means  widely  distributed,  and  the  cultivation  of  cotton 
is  confined  to  very  narrow  limits,  where  it  is  planted  year  after  year  in 
closely  adjacent  places,  or  even  on  the  same  ground.  In  one  instance 
the  same  Indian  has  planted  cotton  on  the  same  hillside  for  upward  of 
forty  years,  with  no  failure  to  secure  a  crop  except  in  one  year,  as  he 
explained,  when  he  was  sick  and  did  not  sow !  Such  facts  preclude,  of 
course,  any  explanation  based  on  the  theory  of  temporary  immunity 
secured  from  burning  over  the  land  or  by  planting  in  a  new  place  in 
which  the  beetles  have  not  had  time  to  congregate.  The  cotton  is 
sowed  in  October  or  November,  a  very  rainy  part  of  the  year,  when  land 
can  not  be  cleared  by  burning,  and  the  weeds  are  pulled  out  and 
thrown  with  the  dead  cornstalks  and  brush  into  piles,  which  would 
protect  the  beetles  rather  than  destroy  them.  The  perennial  tree  cotton 
also  furnishes  permanent  breeding  places,  so  that  the  conditions  are 
most  favorable  to  the  propagation  of  the  beetles  in  large  numbers. 
The  ants,  however,  are  evidently  able  to  hold  them  in  check,  and  thus 
permit  the  regular  cultivation  of  an  annual  variety  of  cotton  by  the 
Indians. 

Ethnological  data  shows  that  the  weaving  of  cottoit  cloth  was  prac- 
ticed in  tropical  America  for  many  centuries  before  the  arrival  of  Euro- 
peans, and  the  probability  is  great  that  the  plant  itself  is  a  native  of 
this  hemisphere.  In  being  carried  to  other  countries  it  was  taken 
beyond  the  reach  of  both  the  friends  and  the  enemies  which  had  devel- 
oped with  it.  The  boll  weevil  has  migrated  northward  with  the  exten- 
sion of  the  area  of  cotton  cultivation  into  Mexico  and  Texas,  but  the 
ant  has  not  yet  followed.  The  question  now  is,  whether  it  can  be 
induced  to  do  so.  The  Mexican  entomologists  seem  not  to  have  found 
the  ant  in  that  country,  in  the  northern  states  of  which  the  weevil  has 
been  reported  as  very  destructive. 

That  the  ants  are  so  localized  in  their  distribution  in  this  part  of 
Guatemala  has  undoubtedly  served  the  better  to  demonstrate  their  value 
as  protectors  of  the  cotton  plant ;  it  suggests  also,  with  other  facts,  the 


probability  that  they  are  not  native  here,  but  have  spread  eastward  in 
smaller  or  larger  colonies  as  the  forests  were  cleared  away  by  the  Indians. 
The  present  occupation  of  the  eastern  districts  of  Alta  Vera  Paz  bj'  the 
Indians  does  not  date  back  more  than  a  few  generations,  though  abun- 
dant evidences  of  much  more  ancient  inhabitants  are  found  in  the 
apparently  primeval  forests.  The  ants,  like  the  Indians,  probably  came 
from  the  dry,  open  interior  plateau  region,  where  the  center  of  the 
aboriginal  cotton  industry  of  Guatemala  is  still  located,  and -where 
another  visit  to  the  ants  is  to  be  paid  in  the  next  few  days.  To  estab- 
lish the  fact  of  such  an  origin  for  this  useful  insect  would  greatly  increase 
the  probability  of  its  successful  introduction  into  the  United  States. 
The  acclimatization  of  a  thoroughly  tropical  animal  requiring  continu- 
ous heat  and  humidity  could  scarcely  be  hoped  for.  If,  however,  the 
cotton  ant  can  survive  a  long  dry  season  and  perhaps  cold  weather  in 
the  tablelands  of  Guatemala,  it  might  easily  learn  to  hibernate  in  Texas, 
as  has  the  boll  weevil.  The  ant,  indeed,  is  much  better  able  to  protect 
itself  against  frost,  since  it  excavates  a  nest  3  feet  or  more  into  the 
ground.  That  it  is  a  reasonably  hardy  insect  is  shown  also  by  the  fact 
that  several  individuals  have  survived  confinement  for  twelve  days  with- 
out food,  and  seem  now  to  be  thriving  on  a  diet  of  cane  juice.  To  take 
worker  ants  to  Texas  will  be,  evidently,  a  ver>'  easy  matter,  but  to 
secure  queens  and  establish  permanent  colonies  may  require  consider- 
able time  and  experiment  and  a  thorough  study  of  all  the  habits  of  the 
species. 

Although  the  cotton  seems  to  be  especially  adapted  to  attract  the 
ant  by  means  of  its  numerous  nectaries,  the  insect  is  not,  like  some  of 
the  members  of  its  class,  confined  to  a  single  plant  or  to  a  single  kind 
of  prey.  It  was  observed  running  about  on  plants  of  many  different 
families,  and  it  attacks  and  destroys  insects  of  every  order,  including 
the  hemiptera,  and  even  centipedes.  On  the  other  hand,  it  does  not  do 
the  least  injury  to  the  cotton  or  to  any  other  plant,  so  far  as  has  been 
ascertained,  and  ft  can  be  handled  with  impunity,  having  none  of  the 
waspish  ill  temper  of  so  many  of  the  stinging  and  biting  ants  of  the 
tropics.  Since  where  once  established  it  exists  in  large  numbers  and 
seeks  its  prey  actively,  it  is  a  much  more  efficient  destroyer  of  noxious 
insects  than  the  spider  or  the  toad.  It  seems,  in  short,  not  unlikely 
to  become  a  valued  assistant  in  the  agriculture  of  tropical  and  sub- 
tropical countries,  if  not  in  temperate  regions.  The  farmer  has  a  new 
and  practical  reason  to  **  consider  the  ant." 

An  accumulation  has  been  made,  of  course,  of  seeds,  specimens, 
photographs,  and  notes  bearing  on  the  cotton,  beetles,  ants,  and  man}' 
other  collateral  matters  not  to  be  mentioned  here.  Even  this  brief  pre- 
liminary report  should  not  close,  however,  without  an  acknowledgment 
of  the  many  favors  of  Messrs.  Owen  and  Champney,  owners  of  the  Sepa- 
cuite  estate,  and  of  Mrs.  Owen.     Without  the  kind  invitations,  hospi- 


tality,  and  extensive  local  knowledge  and  cooperation  of  these  generous 
friends,  it  would  have  been  quite  impracticable  to  visit  the  Indian  cot- 
ton district  of  the  interior  of  Alta  Vera  Paz  in  1902,  or  to  ascertain  the 
existence  of  the  cotton  ant  in  the  present  season. 

O.  F.  Cook, 
Botanist  in  Charge  of  Investigations  in  Tropical  Agriculture, 

Bureau  of  Plant  Industry, 

Sepacuite,  Guatemala,  May  11,  1904. 
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REPORT 


OP  THE 


SECRETARY  OF  AGRICULTURE. 


To  THE  President: 

I  have  the  honor  to  submit  herewith  my  Eighth  Annual  Report  as 
Secretary  of  Agriculture. 

INTB0DX7CT0BT. 

Since  my  last  report  progress  has  been  made  in  securing  cooperation 
with  the  experiment  stations  of  the  several  States  ana  Territories; 
some  of  the  Bureaus  of  the  Department  make  research  in  conjunction 
with  all  the  stations.  Preliminary  steps  have  been  taken  to  conduct 
feeding  and  breeding  experiments  in  several  States  looking  to  the 
development  of  bree<&  of  animals  suitable  to  our  conditions  of  climate 
and  soils,  and  capable  of  meeting  the  demands  of  commerce  at  home 
and  abroad. 

Emergencies  arising  through  the  invasion  of  the  cotton-growing 
States  by  the  boll  weevil,  a  Central  American  insect  that  has  done 
much  damage  in  Texas  ana  threatens  the  entire  cotton-growing  section 
of  our  country,  have  been  met  by  vigorous  work  that  promises  to 
enable  the  planters  to  grow  crops  in  defiance  of  the  pest.  The  spread 
over  several  of  the  mountain  States  of  a  cattle  mange  required  vigor- 
ous intervention  by  the  Department.  It  was  necessary  to  detail  a 
large  force  of  experts  to  supervise  the  dipping  of  the  herds  in  order 
to  eradicate  the  parasite.  Coopei-ation  with  most  of  the  States  has 
been  arranged,  and  the  rest  promise  to  secure  State  legislation  to 
compel  all  flock  and  herd  masters  to  clean  their  stock. 

The  demand  in  the  States  for  experts  to  sui)ervise  the  building  of 
roads  suggests  the  education  of  engineers  in  the  road  laboratory  for 
that  work. 

The  efforts  of  the  Department  to  create  a  hardy  orange  tree  that 
would  produce  a  sweet  orange  have  at  last  been  successful.  A  hybrid 
of  the  Florida  orange  and  Japanese  trifoliata  has  fruited  and  given  us 
the  desired  result.  Another  hybrid  gives  us  an  orange  very  similar 
to  the  grape  fruit,  and  a  third  gives  us  a  fruit  equal  to  the  lemon  for 
all  practical  purposes.  Other  fruits  of  these  hybrids  will  be  valuable 
for  marmalades  and  cooking. 

Valuable  research  has  been  made  in  fruit  shipping  to  foreign  coun- 
tries; the  value  of  promptly  placing  fruit  in  low  temperatures  as  soon 
as  it  is  taken  from  the  tree  is  demonstrated. 
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The  value  of  nitrogen-fixing  bacteria  has  been  thoroughly  proved, 
greatly  increasing  yields  of  leguminous  plants  and  the  accompanying 
production  of  nitrogen  in  the  soil. 

Progress  is  being  made  in  introducing  plants  that  succeed  in  light 
rainfall  localities. 

Importers  of  foods  and  drinks  are  obeying  the  law  with  regard  to 
adulterations  and  false  labeling. 

The  elements  of  agricultural  science  are  gradually  finding  their 
place  in  the  primary  and  secondary  schools,  through  the  instruction 
of  teachers. 

We  buy  over  $200,000,000  worth  of  products  from  tropical  countries 
that  can  not  be  grown  in  continental  United  States.  Through  scien- 
tists sent  from  the  United  States  to  the  several  island  groups  the 
Department  is  instructing  the  people  of  our  island  possessions  to 
grow  these  things,  such  as  coffee,  rubber,  fibers,  drug  plants,  nuts, 
fruits,  spices,  and  the  like. 

Our  farmers  buy  $100,000,000  worth  of  machinery  every  vean  A 
better  knowledge  of  its  use  and  care  is  necessary.  Several  agricul- 
tural colleges  are  taking  up  this  inquiry,  and  giving  instruction  in 
regard  to  machinery  and  farm  buildings. 

AGBICXTLTXnELE  AS  A  SOURCE  OF  NATIONAL  WEALTH. 

Favored  with  continued  prosperity  in  1904,  the  farming  element  of 
the  people  has  laid  broader,  deeper,  and  more  substantial  the  founda- 
tions or  a  magnificent  agriculture.  These  happv  results  have  aug- 
mented the  similar  ones  of  1903,  so  that  a  period  of  some  industrial 
depression  during  the  last  two  years  has  been  saved  by  the  farmers 
from  the  severer  conditions  that  must  otherwise  have  befallen  in  con- 
sequence of  the  absorption  of  a  large  portion  of  the  readily  convertible 
capital  of  the  nonagricultural  classes  into  great  and  prevalent  specula- 
tions. Thus  it  has  happened  the  farms  of  the  nation  have  been  that 
sustaining  power  upon  which  a  basic  dependence  must  be  placed  in  all 
stresses  by  a  people  endeavoring  to  maintain  economic  self-sufficiency. 

WEALTH  PRODUCED  BT  FARMERS. 

As  great  as  the  financial  successes  of  agriculture  were  in  1903, 
hitherto  without  equal,  those  of  1904  advanced  somewhat  beyond  them. 
While  some  products  have  fallen  behind  in  value  others  have  more 
than  filled  the  deficit,  and  the  general  result  is  that  the  farmers  have 
produced  in  value  much  more  wealth  than  they  ever  did  before  in  one 
year. 

One  conspicuous  item  that  has  contributed  to  this  is  the  corn  crop. 
With  a  quantity  closely  approaching  2i  billions  of  bushels,  near  the 
reccii  crop  of  1902,  the  high  price  of  this  year  gives  this  crop  a  farm 
value  much  greater  than  it  ever  had  before,  far  exceeding  a  billion 
dollars.  With  this  crop  the  farmers  could  pay  the  National  debt  and 
the  interest  thereon  for  one  year,  and  still  have  enough  left  to  pay  the 
expenses  of  the  National  Government  for  a  large  fraction  of  a  year.  The 
cotton  crop,  including  seed,  became  the  second  one  in  value  in  1903,  and 
remains  so  in  1904.  It  is  now  too  early  to  state  even  with  approximate 
accuracy  what  the  farm  value  of  this  crop  is,  but  indications  are  that 
the  farm  value  of  lint  and  seed  must  reach  $600,000,000.     In  this  case, 
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as  in  the  case  of  all  other  statements  herein  made  concerning  crop 
values  for  1904,  it  must  be  borne  in  mind  that  the  amounts  have  not 
been  finally  determined  by  the  Department,  that  the  figures  may  be 
considerably  changed  when  the  annual  estimate  is  made  in  the  usual 
way,  and  that  the  yalues  are  at  the  farm,  and  are  not  commercial 
values  at  the  exchange  or  anywhere  else. 

Hay  and  wheat  are  contending  for  the  third  place  in  point  of  value, 
although  for  many  years  one  or  the  other  has  held  second  place  or 
been  next  to  corn.  It  is  expected  that  these  crops,  hay  ana  wheat, 
will  together  be  worth  on  the  farm  this  year  nearly  as  much  as  the 
com  crop,  or  appreciably  more  than  one  billion  dollars.  Although 
the  wheat  crop  nas  a  considerably  lower  production  than  in  any  year 
since  1900,  the  farm  value  per  bushel  is  higher  than  at  any  time  since 
1881,  so  that  this  is  undoubtedly,  by  a  considerable  margm,  the  most 
valuable  crop  of  wheat  ever  raised  in  this  country. 

It  now  seems  probable  that  potatoes  and  barley  reached  their  high- 
est production  m  1904;  that  the  oat  crop  was  never  so  large  oy 
60,000,000  bushels,  except  in  1902;  and  that  more  rice  was  produced 
than  in  any  previous  year  by  toward  300,000,000  pounds,  so  that  the 
present  crop  of  rice  has  a  commercial  estimate  of  900,000,000  pounds. 

The  principal  crops  that  are  valued  annually  by  the  Department  or 
by  commercial  houses  have  an  aggregate  farm  value  this  year  which 
at  the  date  of  this  writing  apparently  amounts  to  $3,583,339,609.  The 
same  crops  in  1903,  as  finally  estimated,  had  a  farm  value  of  $3,156,- 
099,392  and  had  a  census  value  for  1899  of  $2,526,345,478.  In  these 
principal  crops,  therefore,  the  farmers  find  an  increase  in  value  for 
1904  of  14  per  cent  over  1903  and  of  42  per  cent  over  the  census  year 
five  years  ago. 

On  account  of  the  diflSculty  of  estimating  the  present  number  and 
value  of  farm  live  stock,  it  must  be  suflicient  to  compare  the  farm 
equipment  in  this  respect  at  the  beginning  of  this  calendar  year  as 
determined  by  this  Department  with  similar  statements  made  for  1903. 
Farm  horses  have  increased  slightly  in  number  and  more  in  value,  and 
in  the  aggregate  they  never  were  so  valuable  as  in  1904,  with  a  total 
of  $1,136,940,298.  The  value  of  farm  mules  also  reached  its  highest 
point  in  1904,  $217,532,832.  Cattle  have  declined  a  little  in  number 
and  more  in  value,  and  the  same  is  true  with  regard  to  sheep  and  hogs; 
but  the  steady  advance  of  poultry  in  number  and  in  the  quantity  and 
value  of  products  leads  to  some  astonishing  values  for  1904  when 
the  census  ratios  of  increase  from  1890  to  1900  are  extended  to  the 
present  year.  The  farmers'  hens  are  now  producing  If  billions  of 
dozens  of  eggs  yearly,  and  these  hens  during  their  busy  season  lay 
enough  eggs  m  two  weeks,  at  the  high  prices  of  eggs  that  have  pre- 
vailed durmg  the  year,  to  pay  the  year's  interest  on  me  National  debt. 

UNTHINKABLE  AGGREQATES. 

After  a  laborious  and  careful  estimate  of  the  value  of  the  products 
of  the  farm  during  1904,  made  within  the  census  scope,  it  is  safe  to 
place  this  amount  at  $4,900,000,000,  after  excluding  the  value  of  farm 
crops  fed  to  live  stock  in  order  to  avoid  duplication  of  values.  A 
similar  estimate  made  for  1903  gives  $4,480,000,000,  and  the  census 
total  for  1899  is  $3,742,000,000.    It  is  by  no  means  to  be  admitted  that 
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these  figures  represent  fully  the  value  of  the  wealth  produced  on 
farms.  Within  the  limits  or  ascertainable  values,  the  farms  of  1904 
produced  an  aggregate  wealth  with  a  farm  valuation  that  was  9.65 

Ser  cent  above  the  product  of  1903,  and  31.28  per  cent  above  the 
gures  for  the  census  year  1899. 

An  occupation  that  has  produced  such  an  unthinkable  value  as  one 
aggregating  nearly  $6,000,060,000  within  a  year  mav  be  better  meas- 
ured by  some  comparisons.  AH  of  the  gold  mines  or  the  entire  world 
have  not  produced  since  Columbus  discovered  America  a  greater  value 
of  gold  than  the  farmers  of  this  country  have  produced  in  wealth  in 
two  years;  this  year's  product  is  over  six  times  the  amount  of  the 
capital  stock  of  all  national  banks;  it  comes  within  three-fourths  of  a 
billion  dollars  of  equaling  the  value  of  the  manufactures  of  1900. 
less  the  cost  of  materials  used;  it  is  twice  the  sum  of  our  exports  and 
imports  for  a  year;  it  is  two  and  a  half  times  the  gross  earnings  from 
the  operations  of  the  railways;  it  is  three  and  a  half  times  the  value  of 
all  minerals  produced  in  this  country,  including  coal,  iron  ore,  gold, 
silver,  and  quarried  stone. 

FOREIGN  TRADE. 

In  the  exportation  of  their  surplus  during  the  year  ending  June  30. 
1904,  the  farmers  of  the  country  kept  well  up  to  the  high  level  of 
recent  years.  The  average  annual  value  of  the  exports  of  farm  prod- 
ucts during  the  five  years  1899-1903  was  *864,930,137,  and  the  value 
for  1904  was  but  little  below,  or  $859,170,582.  The  year  1904  was 
exceeded  by  only  two  years,  1903  and  1901,  in  the  value  of  exported 
farm  products. 

On  the  other  hand,  the  imports  of  farm  products  for  the  fiscal 
year  1904  were  higher  in  value  than  ever  before,  this  value  being 
$462,384,570,  leaving  an  apparent  balance  of  trade  in  farm  products 
in  favor  of  this  country  or  $396,786,012,  or  the  lowest  balance  in 
these  products  since  1897.  The  balance  declined  $25,495,220  in  1904. 
This  is  accounted  for  on  the  side  of  imports  mostly  by  increases  in 
the  imports  of  coffee,  wool,  tea,  cocoa,  and  chocolate;  and  on  the 
side  of  exports  it  is  accounted  for  principally  by  a  decrease  of  over 
$72,000,000  in  the  value  of  exported  grain  and  grain  products  which 
was  not  balanced  by  an  increase  of  about  $55,000,000  in  the  value  of 
exported  cotton. 

During  the  last  fifteen  years  the  apparent  balance  of  trade  in  favor 
of  this  country,  all  articles  considered,  was  $4,384,574,143.  This  was 
owing  entirely  to  the  balance  of  trade  in  farm  products,  which  during 
the  same  time  amounted  to  $5,202,551,016,  and  was  large  enough  to 
leave  the  above-mentioned  balance  of  trade  after  sustaining  adverse 
balances  in  products  other  than  those  of  the  farm,  amounting  to 
$817,976,963. 

INCREASE   OF   FARM  CAPITAL. 

The  subject  of  the  achievements  and  financial  condition  of  the  farm- 
ing population  may  be  pursued  farther.  While  the  farmers  have  been 
increasing  th^ir  annual  product  of  wealth  since  1899  from  great  pro- 
portions to  still  greater  ones,  the  value  of  their  farm  property  has 
gone  on  increasing.  Ratios  of  increase  from  the  last  three  censuses 
indicate  that  since  1900  the  farm  land  with  improvements,  including 
buildings,  have  increased  in  value  If  billions  of  dollars;  the  imple- 
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ments  and  machinery,  over  $100,000,000;  the  principal  classes  of  live 
stock  (corrected  by  the  Department's  information),  $240,000,000. 
Hence  the  apparent  total  of  the  increase  in  the  value  of  forms  and 
farm  property  within  four  years  amounts  to  about  12,000,000,000,  a 
total  that  seems  to  be  under  the  fact,  since  it  does  not  recognize  the 
marked  increase  in  cotton,  corn,  wheat,  and  other  lands  with  hiffh  crop 
values  during  the  last  two  years.  The  cotton  crop  brought  to  planters 
not  merely  an  increased  price  per  pound,  but  it  at  once  made  cotton 
lands  more  valuable  to  the  extent  of  several  dollars  per  acre,  according 
to  numerous  reports  received  by  the  Department. 

EVIDENCE   OF  THE   BANKS. 

The  improved  financial  condition  of  the  farmer  is  indicated  express- 
ively by  deposits  in  banks  in  several  States  in  which  there  is  so  little 
manufacturingand  mining  that  the  conditions  are  chiefly  created  by 
agriculture.  The  three  agricultural  States — Iowa,  Kansas,  and  Mis- 
sissippi— maj'  be  selected  for  a  comparison  with  the  United  States  as  a 
whole.  Individual  deposits  in  the  National  banks  of  Iowa  increased 
from  June  30,  1896,  to  October  31,  1904,  137  per  cent;  Kansas,  212 
per  cent;  Mississippi,  286  per  cent;  the  United  States,  92  per  cent,  or 
much  below  the  increases  of  the  States  named.  In  the  State  and  pri- 
vate banks  deposits  during  this  time  increased  128  per  cent  in  Iowa, 
227  per  cent  in  Kansas,  306  per  cent  in  Mississippi,  and  185  per  cent 
in  the  United  States.  In  tne  savings  banks  of  Iowa  the  increase  in 
deposits  was  215  per  cent,  as  compared  with  53  per  cent  for  the 
United  States.  All  kinds  of  banks  being  combined,  the  deposits 
increased  164  per  cent  in  Iowa,  219  per  cent  in  Kansas,  301  per  cent 
in  Mississippi,  and  91  per  cent  in  the  United  States. 

A  similar  comparison  favorable  to  the  agricultural  States  may  be 
made  with  regard  to  the  number  of  depositors.  In  the  savings  banks 
of  Iowa  the  number  of  depositors  increased  209  per  cent  from  1896  to 
1904,  and  in  the  United  States  36  per  cent.  For  National  banks,  com- 
parison may  be  made  between  highly  industrial  and  agricultural  States 
as  follows:  The  number  of  depositors  increased  from  1889  to  1903  by 
145  per  cent  in  Massachusetts,  117  per  cent  in  New  York,  258  per 
cent  in  Kansas,  and  263  per  cent  in  Mississippi.  The  increase  in  Iowa 
was  184  per  cent,  the  low  figure  being  accounted  for  by  the  large 
development  of  savings  banking. 

The  C!omptroller  of  the  Currency  has  ascertained  the  average 
amount  of  the  daily  deposits  in  National  banks,  and  from  his  statement 
it  appears  that  the  average  daily  deposits  in  October  in  the  National 
banks  of  Kansas  increased  625  per  cent  from  1889  to  1903,  in  Iowa 
105  per  cent,  in  Mississippi  89  per  cent,  in  Massachusetts  106  per 
cent,  and  in  New  York  207  per  cent. 

The  farmers'  rate  of  financial  progress,  as  evidenced  by  the  foregoing 
statements,  need  fear  no  comparison  with  that  of  any  other  class  of 
producers.  The  farmer  mav  not  become  a  millionaire,  but  he  is  surer 
than  the  millionaire  to  retain  his  wealth  and  to  have  independence  in 
living. 

GENERAL  DIFFUSION  OF   WELL-BEING. 

« 

The  diffusion  of  well-being  amon^  farmere  throughout  all  parts  of 
the  country  is  one  of  the  most  conspicuous  features  of  the  recent  agri- 
cultural development.     This  attracted  attention  a  year  ago  and  is  now 
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even  more  noticeable;  because  the  great  South  is  more  espedallj 
enjoying  this  growth  of  well-being,  owing  to  the  enhanced  yalne 
of  the  cotton  crop  in  addition  to  the  general  progress  in  i^ji- 
culture.  The  Eastern  farmer,  who  was  lon^  on  the  verge  of 
bankruptcy  in  competition  with  the  virgin  soil  and  rapid  expan- 
sion of  the  northern  half  of  the  Mississippi  River  Valley,  has  sur- 
vived that  competition  and  now  enjoys  more  normal  conditions,  owing 
to  the  creation  and  maintenance  of  many  large  near-by  markets  by 
many  varied  industries.  The  Pacific  Coast  has  long  been  prosper- 
ous with  its  world-famed  specialties;  the  mountain  States  are  glad 
with  the  fruits  and  promises  of  irrigation;  in  the  older  prairie  States 
the  farmer  has  seen  his  land  go  from  $1.25  an  acre,  or  from  a  home- 
stead gift,  to  $100  and  $160;  and  the  "Great  American  Desert,'*  as 
it  was  called  when  it  was  nothing  but  a  buffalo  range,  is  now  peopled 
by  a  progressive  race  of  farmers,  whose  banks  are  filled  to  overflow- 
ing with  the  proceeds  of  their  products. 

WEATHEK  BUBEATT. 

OBSERVATORY   BUILDINGS. 

Carrying  out  the  policy  of  the  Department,  the  Weather  Bureau 
has  continued  to  cooperate  with  the  leading  universities  throughout 
the  countr}',  and  at  the  present  time  the  relations  existing  are  more 
intimate  and  the  work  done  more  important  than  at  anv  time  in  the 
history  of  the  service.     Several  universities  and  colleges  have  donated 

ground  for  the  erection  of  buildings.  Appreciation  of  the  value  of 
le  work  being  done  by  the  Weather  Bureau  has  also  been  demon- 
strated by  several  universities  in  placing  at  the  disposal  of  the  Bureau, 
without  cost,  office  cjuarters  in  their  buildings  for  recently  established 
stations.  The  erection  of  buildings  by  the  w  eather  Bureau  saves  the 
amount  previously  paid  for  rent  of  office  quarters. 

FORECASTS. 

Weather  forecasts  for  thirty-six  and  forty-eight  hours  in  advance 
have  been  made  daily  throughout  the  year  for  each  State  and  Terri- 
tory, and  special  warnings  of  gales  on  the  seacoasts.  Gulf,  and  Great 
Lakes,  ana  of  cold  waves,  rrost,  heavy  snows,  floods,  etc.,  have 
been  issued  when  the  advices  would  benefit  commercial,  agricultural, 
and  business  interests.  The  North  Atlantic  and  West  Indian  storm- 
warning  service  was  continued,  and  forecasts  for  the  first  three  days 
out  of  steamers  bound  for  European  ports  were  issued  daily  at  8  a.  m. 
and  8  p.  m.  In  a  number  of  instances  European  shipping  interests 
were  notified  of  the  character  and  probable  course  of  severe  storms 
that  were  passing  eastward  from  the  American  coast.  Daily  warnings 
and  advices  issued  in  connection  with  the  injurious  weather  conditions 
of  the  year  resulted  in  saving  much  property, 

RIVER  AND   FLOOD   SERVIOE. 

The  floods  of  the  year  did  not  approach  in  character  and  impor- 
tance the  overflows  of  the  spring  oi  the  year  immediately  preceding, 
when  over  100  human  lives  were  lost,  besides  property  valued  at 
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over  $^,000,000.  There  were,  nevertheless,  severe  floods  at  various 
times,  and  in  the  management  of  the  work  occasioned  by  them  the 
river  and  flood  service  continued  to  demonstrate  its  usefulness  and 

Sowing  efSciency  as  a  valuable  branch  of  the  Weather  Bureau.  That 
ere  has  been  constant  progress  in  the  accuracy  of  its  work  is  evi- 
denced by  the  more  specific  and  detailed  character  of  the  forecasts  and 
v?arnings  in  localities  where  such  exact  work  had  heretofore  been 
considered  practically  impossible.  The  service  performed  during  the 
prevalence  of  the  great  winter  ice  gorges  in  the  Susquehanna,  Alle- 
gheny, and  Ohio  rivers,  with  their  attendant  floods,  was  especially 
noteworthy.  These  gorges  were  the  greatest  in  the  history  of  the  local- 
ities, and  that  their  great  dangers  were  minimized  is  due  in  no  small 
degree  to  the  timely  advices  and  warnings  of  the  Weather  Bureau. 

There  were  minor  floods  during  nearly  every  month  of  the  year, 
but  each  was  amply  covered  by  timely  warnings.  These  floods  were 
not  in  any^  sense  alarming  or  dangerous,  but  they  nevertheless  attained 
suflicient  importance  to  endanger  a  large  amount  of  property. 

CLIMATE   AND   CROP  SERVICE. 

The  National  weather  and  crop  monthly  and  weekly  bulletins  and 
the  annual  summaries  and  monthly  and  weekly  bulletins  issued  from 
the  143  section  centers,  also  snow  and  ice  bulletins,  daily  "bulletins 
issued  in  connection  with  the  corn,  wheat,  cotton,  sugar,  rice,  and 
fruit  services  during  the  growing  season,  and  the  special  snow  bulletins 
issued  during  the  winter  oy  the  sections  in  the  Kocky  Mountain  and 
Plateau  regions  have  appeared  regularly  during  the  year  and  have 
been  of  great  value  in  affording  timely  information. 

DISTRIBUTION  OF   FORECASTS  AND  SPECIAL  WARNINGS. 

The  extensive  distribution  of  daily  forecasts  by  means  of  forecast 
cards  has  continued,  and  the  railway,  telegraph,  and  train  services 
Imve  supplied  in  the  aggregate  over  6,000  railroad  stations  with  bulle- 
tins generally  posted  in  the  waiting  rooms  for  the  benefit  of  employees 
and  the  traveling  public.  The  number  of  addresses  on  the  rural  tree- 
delivery  Ust  has  been  greatly  decreased  as  compared  with  that  of  the 
previous  year,  owing  principally  to  the  discontinuance  of  the  after- 
noon forecast  at  some  of  the  centers  and  the  transfer  of  a  large  por- 
tion of  this  work  to  the  free  telephone  service.  The  rural  telephone 
lines  are  now  the  best  and  most  economical  means  of  distributing 
weather  information.  *The  forecasts  are  quickly  disseminated,  cover- 
ing a  large  territory  with  little  or  no  expense  to  the  Government.  By 
arrangements  made  with  two  of  the  great  trunk  telephone  lines  of 
Ohio  the  daily  morning  forecasts  are  now  available  for  the  use  of 
more  than  100,000  subscribers  in  that  State,  and  the  records  indicate 
that  nearly  one-half  of  that  number  have  taken  advantage  of  the 
opportunity  to  get  the  forecasts  in  their  homes  within  a  few  minutes 
alter  their  preparation  at  the  district  center. 

MOUNT  WEATHER  HBTBOROLOOICAL  RESEARCH  OBSERVATORY. 

Daring  the  past  year  the  main  building  of  the  Mount  Weather 
Observatory  has  been  completed,  while  the  power  plant,  the  building 


14       REPORT  OF  THB  8B0RETART  OF  AGRICULTURE. 

from  which  balloon  ascensions  and  kite  flights  are  to  be  made,  and 
the  magnetic  buildine  are  being  constructed.  The  physical  laboratory 
for  electrical  and  radioactive  effects  is  being  planned,  the  erection  of 
which  will  take  place  in  another  year.  Finally,  a  comprehensiFe 
physical  observatory  for  photographing  the  sun  directly  and  through 
the  spectrum,  for  measuring  radiation  energy  by  actinometry  and 
bolometry,  with  their  allied  equipment,  will  be  required.  This  com- 
plex institution  must  grow  up  slowly  as  plans  can  be  matured  along 
the  best  modern  lines.  When  the  equipment  is  ready  we  shall  make 
and  send  out  apparatus  for  the  exploring  of  the  atmosphere  to  alti- 
tudes of  from  3  to  10  miles.  It  is  probable  that  many  balloons  will 
be  simultaneously  liberated  from  different  stations  so  as  to  ^t  records 
of  storms  and  cold  waves  from  their  four  quadrants.  With  observa- 
tions from  the  magnetic,  the  electric,  and  the  solar  physics  observa- 
tories, opportunity  for  study  will  be  given  to  those  who  believe  that 
the  cyclonic  and  anticyclomc  whirls  that  constitute  storms  and  cold 
waves  are  mainlv  the  result  of  changes  in  the  amount  or  intensity  of 
some  form  of  sofar  radiation.  It  is  the  purpose  to  make  the  research 
at  Mount  Weather  catholic  in  its  broadness. 

WIRELESS  TELEGRAPHY. 

The  Department  of  Agriculture,  through  the  Weather  Bureau,  was 
one  of  the  first  of  the  Executive  Departments  to  take  up,  systematic- 
ally, experimentation  in  problems  concerned  with  the  development  of 
wireless  telegraphy.  By  this  action  research  into  the  physical  prob- 
lems concerned  m  transmitting  messages  through  the  medium  of  ether 
waves  was  greatly  stimulated  in  this  country.  Probably  one  of  the 
best,  if  not  the  best,  instruments  anywhere  made  for  the  receiving  of 
wireless  messages  had  its  inception  in  the  experimental  work  of  the 
Weather  Bureau.  Recently  a  board  was  appointed  by  you  to  consider 
the  whole  problem  of  wireless  telegraphy  and  the  relation  of  the 
Government  thereto.  Its  recommendations,  which  you  approved,  will 
result  in  the  discontinuance  of  experiments  along  this  line  bv  the 
Weather  Bureau,  their  transfer  to  the  Navy  Department,  and  the 
transfer  to  the  Weather  Bureau  of  all  the  meteorological  work  now 
being  done  by  the  Navy  Department. 

LONG-RANGE    FORECASTS. 

It  is  hoped  the  time  will  come  when  it  will  be  possible  to  forecast 
the  weather  for  coming  seasons,  to  specify  in  what  respect  the  coming 
month  or  season  will  conform  to  or  depart  from  the  weather  tiiat  is 
common  to  the  month  or  season;  but  that  time  has  not  yet  arrived, 
and  the  oflScials  of  the  Weather  Bureau  have  been  informed  that  they 
will  best  serve  the  public  interests  when  they  teach  the  communities 
they  serve  the  true  limitations  of  weather  forecasting. 

EDUCATION   IN   METEOROLOGY. 

The  Department  is  interested  in  the  general  introduction  of  meteor- 
ology into  the  courses  of  study  pro^nded  by  the  universities  and  higher 
technical  institutions  of  the  country.  The  mode  of  teaching  and  the 
results  obtained  were  made  an  important  part  of  the  wohl  of  the 
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Convention  of  Weather  Bureau  Officials  which  was  held  at  Peoria. 
111.,  in  September,  1904.  At  an  increasing  number  of  educational 
institutions  Weather  Bureau  officials,  in  addition  to  their  regular 
duties  and  mainly  outside  of  office  hours,  deliver  courses  of  lectures 
on  meteorology. 

TELEGRAPH    SERVICE. 

To  meet  as  far  as  possible  the  pressing  demands  for  a  wider  distri- 
bution of  the  daily  telegraphic  reports  of  observations,  arrangements 
were  perfected  during  the  year  lor  ajvery  generous  increase  in  the 
number  of  such  reports  telegraphed  over  circuits  and  as  special  mes-. 
sages,  and  while  for  economical  reasons  it  is  impossible  to  satisfy  all 
demands  in  this  respect,  it  is  believed  that  the  present  distribution  of 
reports  will  result  m  a  much  more  comprehensive  displav  of  weather 
conditions  on  the  maps  and  bulletins  and  will  give  general  satisfaction 
both  to  the  public  and  to  our  officials  charged  with  making  district 
and  local  forecasts.  Submarine  cables  have  been  laid  from  Block 
Island,  Rhode  Island,  to  the  mainland;  from  South  Manitou  to  North 
Manitou  Island,  Michigan;  from  Flavel,  Oreff.,  across  the  mouth  of 
the  Columbia  River  to  Fort  Can  by.  Wash. ;  ana  preparations  are  being 
made  for  laying  one  from  North  Nags  Head  to  Manteo,  Roanoke 
Island,  North  Carolina. 

The  reorganization  at  the  beginning  of  the  year  of  the  vessel  and 
wreck  reporting  service  of  the  Weather  Bureau,  with  additional  stations 
at  Sand  Key,  Florida,  and  Southeast  Farallone,  California,  has  largely 
added  to  the  effectiveness  of  this  popular  feature  of  the  Bureau,  and 
is  much  appreciated  by  maritime  interests  generally.  Vessel  and 
wreck  reports  are  now  furnished  free  of  charge,  except  for  telegraph 
tolls  over  commercial  lines,  to  all  corporations  and  individuals  who 
may  apply  for  them.  Besides  reporting  passing  vessels,  an  important 
service  is  rendered  by  these  stations  in  connection  with  maritime 
disasters. 

INSTRUMENTAL   EQUIPMENT. 

The  Bureau  has  now  158  stations  completely  equipped  with  instru- 
ments by  means  of  which  an  automatic  record  is  made  of  the  direction 
and  velocity  of  the  wind,  the  duration  of  sunshine,  the  amount  and 
time  of  beginning  and  ending  of  rainfall,  and  the  temperature  and 
pressure  of  the  air.  With  one  or  two  exceptions  the  stations  that  are 
not  at  present  so  equipped  are  of  slight  impoiiance,  or  in  general  have 
all  the  instruments  necessary  for  the  satisfactory  performance  of  their 
work.  One  hundred  and  fifty -nine  steel  towers,  with  the  improved 
auxiliary  equipment  for  the  display  of  storm  warnings,  are  now  installed 
at  as  many  stations  distributed  over  the  shores  of  the  Great  Lakes  and 
the  Atlantic  and  Pacific  seacoasts.  At  77  of  these  stations  high-power 
electric  lanterns  are  used,  and  at  the  others  improved  oil  lights. 

BT7BEATT  OF  ANTBffAT.  INDXrSTBT. 

Our  animal  industry  is  shown  only  in  small  part  by  the  figures 
giving  the  exports,  yet  these  exports  are  so  large  as  to  be  worthy  of 
notice.  The  animals  exported  in  the  fiscal  year  1904  were  valued  at 
about  ^8,000,000,  whicn  was  an  increase  over  the  previous  year  of 
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113,000,000;  the  exports  of  meat  and  meat  products,  including'  oleo 
oil,  oleomargarin,  and  lard  compounds,  amounted  to  more  than 
$174,000,000,  a  decrease  of  $4,000,000  from  the  year  before.  We  also 
sent  abroad  nearly  $6,000,000  worth  of  dairy  products,  and  of  other 
animal  products,  such  as  hides  and  skins,  glue,  grease,  and  grease 
scrap,  over  $5,000,000  worth.  The  exact  total  of  tne  above  items  of 
export,  as  given  in  preliminary  returns,  was  $223,023,060,  which  was 
an  increase  over  the  previous  year  of  more  than  $12,000,000.  The 
Department  is  fostering  this  foreign  trade,  as  well  as  safeguarding 
the  live-stock  industry  within  our  own  country. 

INSPECTION   OF  ANIMALS   FOR   EXPORT. 

The  inspections  of  live  stock  for  export  included  Canadian  animals 
that  pass  tnrough  territory  of  the  United  States;  these  numbered  about 
26,000  cattle  and  60,000  sheep.  The  total  inspections  for  export,  inclnd> 
ing  these  Canadian  animals,  were  790,496  for  cattle,  534,850  for  sheep, 
and  3,293  for  horses.  As  compared  with  similar  figures  for  the  fiscal 
year  1903,  this  statement  shows  an  increase  of  43.7  per  cent  in  tlie 
number  of  American  cattle  exported  and  an  increase  of  116.5  per  cent 
in  the  number  of  American  sheep  exported.  The  number  of  horses 
exported,  however,  was  reduced  by  one- third. 

The  percentage  of  loss  in  transit  for  the  360,990  head  of  American 
cattle  landed  at  the  ports  of  London,  Liverpool,  and  Glasgow  was  but 
0.17;  the  percentage  of  loss  for  the  212,299  American  sheep  landed  at 
the  same  ports  was  0.94. 

The  number  of  clearances  of  vessels  engaged  in  carrying  live  stock 
was  774,  and  the  certificates  of  inspection  issued  for  American  cattle 
exported  to  Europe  numbered  1,419. 

INSPECTION  OF  IMPORT  ANIMALS. 

The  work  of  the  inspection  of  import  animals  calls  for  the  utmost 
vigilance  in  order  to  prevent  the  introduction  of  diseases  which  might 
prove  disastrous  to  the  live  stock  of  this  country.  Most  of  the  ani- 
mals that  came  through  the  seacoast  ports  of  entry  were  imported  for 
breeding  purposes,  but  a  considerable  number  of  cattle  were  admitted 
from  Mexico  for  feeding.  The  importations  of  pure-bred  animals 
subject  to  quarantine  were  very  light  during  the  year,  the  number  at 
New  York,  the  chief  port  of  entry,  having  Been  266  cattle,  128  sheep, 
and  123  hogs.  The  number  of  farm  animals  that  came  through  sea- 
coast  ports  and  not  subject  to  quarantine  was  2,492;  of  this  total  2,425 
were  norses.  We  brought  from  Great  Briton  1,523  horses,  from 
Germany  g04,  from  Belgmm  651,  and  47  from  other  countries. 

The  importations  of  animals  from  Mexico  were  12,088  cattle,  701 
sheep,  314  horses,  and  various  other  animals  to  the  number  of  203. 

An  unusually  large  number  of  ruminants  for  menageries,  all  of 
which  were  subject  to  inspection  and  quarantine,  were  imported  dur- 
ing the  year. 

INSPECTION   OF  MEAT. 

The  inspection  of  animals  and  animal  products  was  maintained  at  51 
establishments  and  cities.  The  total  number  of  ante-mortem  inspec- 
tions was  about  65,000,000,  whereas  in  1903  the  number  was  about 
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59,000,000;  this  shows  an  increase  of  6,000,000  animals.  The  post- 
mortem inspections  amounted  to  nearly  40,000,000,  which  was  an 
increase,  except  as  to  sheep,  over  the  year  1903.  The  increase  in  1901 
in  the  number  of  hogs  inspected  post-mortem  was  over  2,000,000. 

The  meat-inspection  tag  or  label  was  affixed  to  22,943,067  quarters 
and  120,404  pieces  of  beef,  8,230,628  carcasses  of  sheep,  765,301  car- 
casses of  calves,  1,122,193  cf.lrcasses  of  ho^,  and  726,779  sacks  of  pork. 
Besides^  the  meat-inspection  stamp  was  affixed  to  23,000,000  packages 
of  meat  and  meat  products  that  had  received  the  regular  post-mortem 
inspection. 

Compared  with  the  figures  of  1903,  the  statement  for  1904  shows  an 
increase  in  beef  exports  of  47,138,044  pounds,  a  decrease  in  mutton 
exports  of  2,016,924  pounds,  and  an  increase  of  pork  exports  of 
21,319,830  pounds — a  net  increase  of  66,440,950  pounds  for  all. 

In  the  matter  of  the  microscopic  inspection  of  pork  there  was  a 

freat  decrease,  from  19,000,000  pounds  in  1893  to  9,000,000  in  1904. 
'his  inspection  is  restricted  to  the  pork  that  is  destined  for  those 
countries  which  require  such  safeguard.  The  number  of  carcasses 
thus  inspected  in  1904  was  315,045.  The  number  of  carcasses  found 
to  be  trichinous  was  2,643. 

The  cost  of  the  ordinary  inspection  was  $781,590.95,  and  the  micro- 
scopic inspection  cost  $53,934.01.  Each  hog  carcass  cost  17.1  cents 
for  its  inspection  and  each  pound  of  pork  exported  0.6  cent. 

CATTLE  SCAB,  OR  MANGE. 

The  existence  of  scab,  or  mange,  in  cattle  has  for  several  years  past 
often  been  brought  to  the  attention  of  the  Department.  As  early  as 
the  spring  of  1901  inspectors  in  the  field  recognized  that  scab  of 
cattle  was  a  contagious  disease,  and  asked  for  instructions  regarding 
it.  The  disease  continued  to  spread,  and  during  that  year  numerous 
inquiries  were  received  as  to  how  the  disease  could  be  cured  and  con- 
trolled. It  became  generally  known  that  the  dipping  of  cattle  was 
the  best  method  of  treatment,  and  the  Department  received  many 
calls  for  information  as  to  the  construction  of  va*s  and  the  best  dips 
to  use.  In  January,  1902,  a  bulletin  describing  scab  of  cattle  and  its 
treatment  was  issued.     There  was  a  large  individual  demand  for  this 

Sublication  and  it  was  supplied  to  many  State  authorities  for  general 
istribution. 

In  spite  of  efforts  to  disseminate  all  the  information  possible  on  the 
subject,  the  disease  spread  to  an  alarming  extent,  especially  on  the 
Western  ranges,  where  the  cattle  roamed  over  large  areas,  and  where 
a  few  infected  animals  introduced  would  communicate  the  disease  to 
others  until  the  whole  band  was  affected.  So  extensive  was  the  dis- 
tribution of  the  scab  that  in  June,  1903,  the  Department  issued  regu- 
lations for  controlling  it,  stating  that  the  disease  existed  among  cattle 
in  that  part  of  the  United  States  lying  west  of  the  Mississippi  River, 
including  the  State  of  Minnesota.  These  regulations  did  not  apply  to 
the  Eastern  part  of  the  United  States.  At  that  time  all  of  the  avail- 
able funds  were  used  for  the  employment  of  inspectors  in  the  Western 
country  in  the  eradication  of  scabies  among  sheep,  and  there  were  but 
a  few  men  who  could  be  used  for  enforcing  the  regulations  for  pre- 
venting the  spread  of  scabies  among  cattle.     Many  of  the  Western 
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States,  notably  Colorado,  be^n  during  this  year  to  take  measares  for 
suppressing  the  malady  witmn  their  limits.  These  States,  however, 
were  unable  to  prevent  the  disease  from  being  introduced  xroin  other 
States,  consequently  very  urgent  appeals  were  made  from  State 
authorities  asking  tnat  supervision  by  tnis  Department  be  extended  to 
cattle  scab. 

It  was  apparent  that,  unless  the  Federal  authorities  undertook 
measures  for  its  control,  the  States  would  suffer  disaster,  not  only 
from  the  loss  of  stock  affected,  but  from  the  embargo  which  would  be 

§  laced  upon  cattle  passing  from  an  infected  State  to  one  where  the 
isease  did  not  exist.  The  disease  became  so  prevalent  that  it  was 
carried  from  the  ranges  to  the  feed  lots  in  States  of  the  Middle  West, 
and  there  was  danger  of  injury  to  the  trade  in  live  cattle  for  export  to 
Great  Britain.  W  hen  the  scab  became  so  common  on  the  ranges,  it 
was  found  that  unless  the  cattle  were  dipped  before  shipment  the  cars 
in  which  they  were  loade<l  became  infected;  also  the  stock  pens,  where 
the  cattle  were  unloaded  for  food  and  rest  en  route,  as  well  as  the  stock 
yards  at  the  leading  markets.  It  became  imperative,  therefore,  that 
a  campaign  should  be  entered  upon,  and  accordingly  in  March,  1904, 
regulations  were  issued  applying  to  all  of  the  United  States  and  pro- 
hibiting shipment  of  cattle  affected  with  this  disease  from  one  State  to 
another. 

Provision  was  made  in  these  regulations  for  allowing  shipment  after 
cattle  were  dipped,  and,  though  affected  with  the  disease,  they  could 
be  shipped  for  immediate  slaughter  after  one  dipping;  but  if  cattle 
were  intended  for  feeding  or  stocking  purposes,  they  must  be  held  for 
the  second  dipping,  ten  or  twelve  days  after  the  first  one.  To  secure 
the  enforcement  of  these  regulations,  it  was  necessary  to  station  a  large 
number  of  inspectors  in  the  Western  States,  particularly  the  range 
States  where  shipments  of  cattle  originated  and  where  the  disease  was 
most  prevalent.  So  far  as  possible  the  force  of  inspectors  already  in 
this  region  was  used;  but  this  was  entirely  inadequate  te  the  demands 
and  required  an  extensive  increase,  so  that  at  the  present  time  more 
than  two  hundred  men  are  in  the  field  engaged  in  the  inspection  of 
sheep  and  cattle  for  scabies. 

There  was  an  urgent  call  for  inspectors,  moitly  from  persons  who 
had  cattle  to  ship  and  those  who  owned  affected  cattle  which  required 
dipping.  This  dipping  in  several  States  was  done  in  cooperation  with 
the  State  authorities  and  under  the  supervision  of  Federal  employees. 
Shipments  of  cattle  from  ranges  known  to  be  infected  could  not  be 
maae  to  market  centers  without  a  certificate  showing  freedom  from 
scabies,  or  to  the  effect  that  the  cattle  had  been  dipped  and  could  be 
transported  without  spreading  the  contagion. 

During  the  first  nine  months  of  this  year,  in  the  34  States  and  Ter- 
ritories where  this  inspection  was  maintained,  3,843,075  cattle  were 
inspected  for  scab;  168,203  were  found  affected  with  the  disease,  and 
300,275  were  found  to  have  been  exposed  to  it.  The  total  number  of 
cattle  dipped  during  this  period,  under  official  supervision,  was 
420,762;  116,362  affected  cattle  were  given  one  dipping,  and  76,974 
affected  cattle  were  dipped  a  second  time,  after  an  interval  of  ten  or 
twelve  days.  This  work  necessarily  increases  the  expenses  of  the 
Bureau,  which,  for  the  month  of  January,  1904,  amounted  to  $404.65 
for  this  inspection  exclusively,  and  in  September,  1904,  to  $11,770.70. 
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FOOT  ROT  AND  GID  OF  SHEEP,  AND  RABIES. 

Besides  the  several  lines  of  work  which  have  been  carried  on  through 
a  series  of  years  and  which  have  been  reported  upon  from  time  to 
time,  special  work  has  been  done  TWth  reference  to  foot  rot  of  sheep 
and  the  disease  of  sheep  commonly  known  as  *'gid."  In  a  recent 
shipment  of  sheep  which  arrived  at  the  Buffalo  stock  yards  75  per 
cent  were  found  to  be  affected  with  foot  rot.  This  disease  is  not  at  all 
uncommon  in  the  sheep-raising  parts  of  the  country,  and  its  eradication 
is  not  a  very  difficult  undertaking.  A  bulletin  is  now  in  press  which 
deals  with  all  of  the  phases  of  foot  rot,  and  should  enable  the  sheep 
raiser  to  clean  up  his  flock  without  much  difficulty  or  great  expense. 

Although  the  conditions  prevailing  in  this  country  are  considered 
unfavorable  to  the  parasite  causing  gid,  the  disease,  nevertheless,  has 
gained  a  foothold  in  the  Rocky  Mountain  States,  and  it  is  therefore 
well  to  understand  the  life  history  of  the  parasite  causing  the  disease 
and  the  methods  of  dealing  with  it.  It  is  reported  that  a  few  years 
ago  the  loss  of  sheej)  from  gid  in  France  was  as  ^reat  as  1,000,000 
annually.  This  subject  has  received  a  thorough  investigation,  the 
results  of  which  will  soon  be  published. 

Investigations  regarding  the  presence  of  rabies,  or  hydrophobia,  in 
the  vicinity  of  Washington,  D.  C,  were  continued  during  the  year. 
Of  the  38  suspected  cases  examined  positive  results  were  obtained  from 
22,  of  which  number  13  were  from  the  District  of  Columbia. 

TUBERCULOSIS. 

The  work  on  the  subject  of  tuberculosis  has  been  conducted  through- 
out the  year  along  lines  which  have  been  planned  for  several  years. 
Some  experiments  which  have  been  recently  reported  upon  by  this 
Bureau  go  to  show  conclusively,  it  is  believed,  that  it  is  an  error 
to  concldde  that  cattle  can  not  be  infected  with  human  tuberculosis. 
These  experiments  not  only  justify  but  show  the  desirability  of  a  rigid 
enforcement  of  public  regulations  looking  to  the  control  and  the  erad- 
ication of  tuberculosis  in  cattle. 

The  demand  for  tuberculin  greatly  increased  during  the  year.  The 
amount  distributed  in  1904  was  74,000  doses,  while  in  1903  the  num- 
ber of  doses  was  47,000. 

DISTRIBUTIOK  OF  BLACKLEG   VACCINE  AND  MALLEIN. 

The  blackleg  vaccine  for  cattle  which  is  manufactured  and  distrib- 
uted by  the  Bureau  of  Animal  Industry  continues  to  give  satisfactory 
results.  Duiing  the  year  the  number  of  doses  that  were  sent  out  fell 
off  somewhat  from  the  report  of  the  previous  year,  but  the  number  of 
persons  supplied  was  sligntly  increased.  It  is  interesting  to  note  that, 
m  1904,  1,000,000  doses  of  the  vaccine  were  used  and  reported  upon 
by  over  10,000  persons  with  highly  satisfactory  results.  After  a 
careful  analysis  of  the  figures  which  were  compiled  from  the  reports 
from  the  users  of  blackleg  vaccine,  and  eliminating  the  deaths  which 
could  in  no  manner  be  properly  charged  against  the  action  of  the  vac- 
cine, the  number  of  cases  that  died  alter  vaccination  is  reduced  to  the 
verv  low  figure  of  0.44  per  cent. 

The  manufacture  and  distribution  of  mallein  in  1904  for  glanders  in 
horses  was  about^the  same  as  in  the  previous  year,  and  Uie  number 
of  doses  sent  out  was  7,000. 
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INSPECmON  OP  DAIRY  PRODUCTS. 

Under  the  act  of  Congress  approved  May  9,  1902,  the  Bureau  of 
Animal  Industry  is  charged  with  the  inspection  of  certain  dairy 
products  which  are  designed  for  interstate  commerce,  especially  the 
article  of  renovated  butter.  This  work  is  now  fully  organized  and  is 
governed  by  joint  agreement  of  the  Treasury  Department  and  the 
Department  of  Agriculture.  The  reports  for  1904  show  that  there 
were  73  factories  licensed  and  bonded,  which  was  a  reduction  of  9 
from  the  previous  year.  These  factories  were  located  in  14  States 
and  the  District  of  Columbia.  The  quantitv  of  renovated  butter  made 
at  bonded  factories  during  the  fiscal  year  of  1904  was  about  54,000,000 

Sounds.  The  average  quality  of  renovated  butter  is  improving.  The 
ifference  in  general  character,  since  the  inspection  was  inaugurated, 
is  very  marked.  This  is  due,  in  part,  to  improved  machinery  and 
processes,  and  largely  to  the  better  average  quality  and  condition  of 
the  ''packing  stocK"  or  raw  material  used. 

Sucn  stock  is  now  closely  collected  in  the  producing  districts,  so 
that  accumulations  of  country  butter  at  remote  points  and  involving 
deterioration  are  not  frequent.  More  care  is  taken  in  sorting,  pack- 
ing, and  storing  the  stock.  Occasionally  a  lot  of  packing  stock  is 
found  in  such  a  condition  of  filth  or  putrefaction  as  to  necessitate  con- 
demnation. In  still  rarer  cases  the  manufactured  product  is  found  to 
be  so  bad,  because  of  bad  materials,  ignorance,  or  negligence  in  reno- 
vating, or  as  the  effect  of  age,  as  to  make  it  unfit  for  food.  In  a  few 
such  instances  the  sanitary  inspection  required  by  law  and  made  by 
this  Department  has  caused  the  objectionable  materials  and  products 
to  be  removed  from  the  food  market  and  sold  as  grease.  But,  as 
stated,  such  instances  are  not  frequent.  Although  there  is  still  oppor- 
tunity for  great  improvement  in  materials,  in  the  manner  of  handling 
and  transporting  the  same,  in  factory  management,  and  in  the  finished 
product,  it  is  true  that  the  manufacturers  are  endeavoring,  as  a  rule, 
to  improve  conditions  at  all  points  and  are  ambitious  to  wm  a  reputa- 
tion for  producing  an  article  of  high  quality. 

BUBEATT  OF  PLANT  INDTJSTBT. 

In  no  field  of  industrial  work  have  there  been  greater  advances  dur- 
ing the  past  decade  than  in  the  improvement  of  plants  and  the  methods 
of  growing  them.  The  Bureau  of  Plant  Industry  has  done  much  to 
bring  about  these  advances.  Diseases  have  been  studied  and  remedies 
found,  new  varieties  of  plants  have  been  created  and  new  industries 
established,  and  the  world  has  been  searched  for  better  things,  all  for 
the  purpose  of  helping  the  farmer  and  making  his  work  less  burden- 
some and  more  profitable. 

GROWTH  OF  THE   WORK. 

Since  the  Bureau  of  Plant  Industry  was  organized,  three  years  ago, 
the  demand  for  more  work  has  been  so  great  as  to  require  an  increase 
of  nearly  50  per  cent  in  men  and  funds  to  conduct  it.  There  are  now 
in  the  Bureau  about  600  workers,  60  per  cent  of  whom  are  engaged  in 
scientific  investigation  and  its  application  to  the  farm^the  orchara,  and 
the  garden.     The  Bureau  is  endeavoring  to  train  young  men  as  rapidly 
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as  possible  for  this  work.  The  agricultural  colleges  furnish  a  part  of 
these  men,  but  the  demand  for  those  with  proper  qualifications  is  still 
greater  than  the  supply. 

ENCOURAGING  INTEREST  IN   FARM  LIFE. 

The  Department  is  not  an  educational  institution  in  the  strict  sense 
of  the  word,  but  it  can  do  and  is  doing  much  to  bring  home  to  the 
people  in  all  walks  of  life  the  importance  and  value  of  the  farm  and 
its  productions.  The  Bureau  of  Flant  Industry  is  making  a  special 
effort  to  encourage  the  study  of  plants  in  the  public  schools.  The 
future  welfare  of  this  country  depends  upon  its  agricultural  develop- 
ment, and  it  is  important  and  vital  that  a  knowledge  of  the  oppor- 
tunities in  this  fiela  should  early  be  brought  to  the  attention  or  the 
child.  Unfortunately,  our  system  of  elementary  education  is  such  as 
to  leave  no  impression  on  the  child's  mind  of  tne  importance,  value, 
and  usefulness  of  farai  life.  The  child  is.  in  many  ways,  brought 
early  into  contact  with  facts  which  point  to  nim  the  value  of  commer- 
cial life.  He  is,  therefore,  early  inoculated  with  the  belief  that  to 
reach  the  highest  possibilities  he  must,  if  he  is  on  the  farm,  migrate 
to  the  city.  It  is  to  be  regretted  that  farm  life  in  the  past  has  not 
always  been  conducive  to  tne  encouragement  of  young  men  to  remain 
on  the  farm. 

Very  little  effort  has  been  made  to  overcome  the  general  belief  that 
there  is  always  a  great  amount  of  drudgery  connected  with  the  farm, 
and  that  the  opportunities  in  this  sort  of  occupation  are  narrow  and 
limited.  When  we  see  the  rapid  advances  that  are  being  made  in  agri- 
culture along  all  lines  and  note  the  need  for  bright  young  men  in  tnis 
field,  the  opportunities  offered  by  the  cultivation  of  the  soilseem  as  great 
as  in  any  other  field.  In  order  to  bring  these  matters  clearly  home 
to  the  children,  efforts  are  being  made  by  the  Department  to  encour- 
age the  growing  of  plants  in  connection  with  the  public  school  work. 
The  general  distribution  of  seed  is  being  handled  in  such  a  way  that 
the  encouragement  of  plant  growing  will  be  a  feature  of  it.  Wherever 
it  has  been  practicable  to  influence  school  authorities,  this  has  been 
done.  Various  members  of  the  staff  of  the  Bureau  are  constantly 
endeavoring  by  publication  of  papers,  lecturing,  etc.,  to  point  out  the 
advantages  of  rural  life. 

DEVELOPING  NEW  INDUSTRIES, 
RICE   PRODUCTION. 

The  Bureau  of  Plant  Industry  has  continued  its  efforts  to  encourage 
rice  production  in  the  Southern  States,  especially  in  Louisiana  and 
Texas.  A  special  farm  for  the  growing  of  rice  has  been  placed  at  the 
disposal  of  the  Department,  and  upon  this  farm  various  questions 
relating  to  the  industry  are  bein^  worked  out.  New  varieties  of  rice 
are  being  tested,  questions  pertaining  to  the  best  methods  of  improv- 
ing the  seed  are  being  settled,  and  other  important  problems  are  under 
investigation.  .  There  has  been  an  enormous  increase  in  the  production 
of  rice  in  the  States  of  Louisiana  and  Texas  during  the  past  three 
years.  As  the  industry  has  developed,  the  necessity  has  become  more 
and  more  evident  for  paying  special  attention  to  the  improvement  of 
cultural  methods. 
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Id  the  early  days  of  the  industry  the  crop  was  so  profitable  that 
little  attempt  was  made  to  obtain  information  on  important  matters, 
such  as  the  necessity  for  rotation,  the.  best  methods  of  handling  the 
water,  means  of  controlling  diseases  and  weed  pests,  and  other 
important  subjects.  As  competition  has  become  ^eater  and  the  pro- 
duction larger,  farmers  are  realizing  the  necessity  for  paying  strict 
attention  to  all  details  connected  with  the  work.  Preliminary  esti- 
mates show  that  during  the  year  1904  the  area  devoted  to  rice  in 
Louisiana  and  Texas  was  600,000  acres,  and  the  crop  will  approximate 
650,000,000  pounds  of  rough  rice. 

DURUM   WHEATS. 

The  success  attending  the  introduction  and  growing  of  the  durum 
or  macaroni  wheats  continues  unabated.  The  past  season  has  been  a 
particularly  trying  one  for  all  wheats  in  the  Northwest.  Rust  has 
caused  great  damage  in  many  localities,  but  the  durum  wheats  have 
been  in  most  cases  resistant.  Probably  no  less  than  14  million  bushels 
of  these  wheats  will  be  grown  the  present  season,  and  the  evidence  at 
hand  indicates  that  great  quantities  of  the  wheats  are  being  saved  for 
seed  for  next  yearns  planting.  Owing  to  the  almost  total  loss  of  other 
wheats  east  of  the  area  where  the  durum  wheats  succeed  best,  efforts 
will  probably  be  made  next  year  to  plant  the  durum  wheats  farther 
east  than  they  should  be  planted.  It  must  be  remembered  that  these 
wheats  are  specially  adapted  to  semiarid  regions,  and  moving  them 
into  humid  regions  may  result  in  disappointment. 

It  is  gratifying  to  announce  that  the  durum  wheats  are  now  being 
handlea  without  difficulty  by  many  of  the  millers,  and  regular  grades 
corresponding  with  the  grades  of  other  wheats  have  been  established 
in  the  markets.  From  the  outlook  at  present  there  will  be  not  less 
than  40  or  60  million  bushels  of  these  wheats  produced  next  year. 
The  fact  that  these  wheats  are  valuable  for  bread  and  that  they  can  be 
grown  successfully  where  most  other  crops  fail  is  an  exceedingly 
important  thing  for  the  agricultural  development  of  the  great  semiarid 
West. 

THE  MATTING   INDUSTRY. 

The  United  States  imports  large  quantities  of  mattings  from  the 
Orient.  These  mattings,  for  the  most  part,  .are  made  of  a  species  of 
rush  which  might  easily  be  grown  in  this  country;  in  fact,  there  are 
already  here  several  native  forms  which  undoubtedly  would  prove 
valuable  for  the  manufacture  of  fine  mattings.  Special  American 
machinery  has  been  devised  and  is  now  in  use  in  the  manufacture  of 
a  very  high  grade  of  mattings.  So  far,  the  raw  material  used  by 
these  machines  has  been  imported.  During  the  year  the  Bureau  of 
Plant  Industry  has  introduced  and  disseminated  considerable  quantities 
of  the  rush,  with  the  object  of  securing  a  sufficient  amount  to  supply 
American  manufacturers  with  the  product.  The  results  accomplished 
have  already  proved  encouraging,  and  the  work  wiU  be  continued. 

SUGAR-BEET  GROWING. 

The  development  of  the  sugar-beet  industry  continues  satisfactory. 
The  Bureau  of  Plant  Industry  is  making  an  effort  to  improve  the  con- 
ditions affecting  this  crop  m  the  matter  of  providing  better  seed. 
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encouraging  the  use  of  fertilizers  where  fertihzers  are  likely  to  do 
good,  studying  the  diseases  with  a  view  to  discovering  remeaies  for 
tnem,  securing  improvement  in  the  matter  of  seed  by  the  production 
of  beets  which  will  give  seed  of  a  single  ball  or  germ,  etc.  A  little 
more  than  two  years  ago  the  Department  again  took  up  the  work  of 
establishing  sugar-beet  seed  culture  in  the  United  States,  and  since 
that  time  worklias  been  going  on  in  four  representative  sections  of 
this  countrv.  Strains  of  pedigreed  seed  are  being  established  in  New 
York,  Michigan,  Utah,  and  Washington  State,  while  in  Utah  and 
Washington  the  industry  is  already  assuming  commercial  importance. 

In  California  also  seed  is  being  produced  for  local  use.  In  Wash- 
ington State  80,000  pounds  of  seed  were  produced  in  1904,  in  Utah 
about  32,000  pounds,  and  in  California  about  50,000  pounds — a  total 
of  162,000  pounds.  As  rapidly  as  the  Department  can  bring  home  to 
all  the  sugar-beet  factories  the  conviction  that  American-grown  seed 
is  as  good  and  often  better  than  the  imported,  these  quantities  will  be 
increased,  and  it  is  a  question  of  but  a  few  years  when  the  entire 
5,000,000  pounds  used  in  the  United  States  will  be  produced  at  home. 

As  to  the  quality,  American-grown  seed  has  produced  beets  testing 
as  high  as  24  per  cent  of  sugar,  while*  the  average  percentage  in  all 
beets  tested  from  American-grown  seed  during  1903  was  15.8  per  cent. 
The  average  percentage  of  sugar  in  all  beets  grown  in  the  United 
States,  as  shown  by  the  factory  returns  of  their  total  extractions,  is  a 
little  over  11  per  cent.  It  will  be  remembered,  too,  that  the  Ameri- 
can seed  has  the  benefit  of  only  two  years  of  careful  selection.  The 
work  of  establishing  a  pedigreed  strain  is  slow,  and  vears  are  required 
for  the  completion  of  such  an  undertaking;  but  the  work  is  so  far 
along  that  its  success  may  be  considered  assured. 

Two  years  aeo  the  Department  imported  all  the  sugar-beet  seed  that 
was  distributea  f or  experimental  purposes^  while  durinj^  the  1904  sea- 
son 14,000  pounds  of  American-grown  seed  were  distributed  by  the 
Department  to  selected  farmers  for  testing  in  comparison  with  imported 
seed  furnished  to  them  by  the  factories.  The  reports,  on  the  stand 
secured,  which  is  generally  indicative  of  the  yield,  show  that  the  Amer- 
^B,n  seed  gave  almost  without  exception  a  greater  and  a  stronger 
growth  than  the  imported  seed.  In  a  number  of  instances  those  por- 
tions of  fields  which  were  sown  with  factory  seed  gave  such  a  poor 
stand  that  they  had  either  to  be'  resown  or  abandoned,  while  the  por- 
tions sown  with  American-grown  seed  ^ve  good  stands  and  in  no  case 
required  replanting.  The  factories  during  1904  bought  34,500  pounds 
of  American-grown  seed,  and  a  number  of  these  factories  are  now 
negotiating  with  the  American  growers  for  contracts  to  supply  the 
seed  they  need. 

In  the  fertilizer  work  efforts  have  been  made  to  determine  the  effect 
of  different  fertilizers  on  tonnage  and  sugar  content,  and  also  their  influ- 
ence on  various  diseases. 

Investigations  along  this  line  were  undertaken  in  six  su^r-beet 
States,  seven  brands  of  complete  fertilizers  being  used,  and  in  addi- 
tion some  separate  experiments  with  the  various  ingredients  used  by 
themselves  were  made.  The  preliminary  reports  which  have  been 
received  indicate  that  in  many  cases  the  effect  of  the  fertilizers  could 
be  seen  from  the  time  of  the  gertnination  of  the  beets.  In  a  few  cases 
the  lines  separating  the  fertilized  from  the  unfertilized  plots  could  be 
seen  even  at  the  beginning  of  the  harvest.     A  recent  report  from  one     ^ 
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of  the  experimenters  states  that  in  his  work  with  nitrate  of  soda  the 
beets  from  the  untreated  plots  were  worth  $5.20  per  ton  and  yielded 
$54. 35  worth  of  beets  per  acre.  On  the  adjacent  plot,  where  300  pounds 
of  nitrate  of  soda  were  applied  at  the  time  of  planting,  the  beets  were 
worth  $5.30  per  ton  and  yielded  $74.57,  a  difference  of  $20.23  per  acre 
in  favor  of  tne  fertilization.  The  untreated  beets  tested  14.1  per  cent 
sugar,  while  those  fertilized  tested  14.4  per  cent. 

The  serious  epidemics  which  have  affected  the  sugar  beet,  like  the 
leaf-si>ot  disease  of  the  Elast  and  the  curly  top  of  the  West,  have  been 
investigated.  Experiments  on  a  large  scale  m  different  sections  of  the 
Eastern  beet  area  have  shown  that  the  leaf-spot  may  be  readilv  con- 
trolled by  the  application  of  Bordeaux  mixture.  This  remedy  has 
now  come  into  general  use. 

In  my  last  report  attention  was  called  to  the  efforts  being  made  in 
the  matter  of  developing  sugar-beet  seeds  with  single  germs.  The 
single-germ  seed  would  do  much  to  diminish  the  laoor  of  thinning. 
The  Bureau  work  in  this  field  has  been  very  satisfactorv.  Althougn 
the  work  has  been  running  for  only  two  seasons,  decidea  progress  has 
been  made,  and  the  single-gerpa  seeds  that  have  been  selected  have 
been  found  much  more  vigorous  than  the  multiple-germ  balls.  The 
selected  strains  grown  this  year  show  a  decided  tendency  to  the  pro- 
duction of  a  larger  number  of  single-germ  balls  than  the  parent  beet 
from  which  the  selection  was  started,  the  average  gain  being  about  20 

Eer  cent.  In  one  case,  over  3,000  single- seed  balls  were  found  on  one 
eet.  The  work  this  year  has  been  conducted  in  Utah  and  other  sec- 
tions where  the  sugar  beet  is  at  its  best,  and  indicates  that  ultimately 
we  shall  in  all  probability  be  successful  in  the  production  of  a  beet  hav- 
ing the  desirable  quality  of  producing  only  balls  with  single  germs, 
that  will  substantially  save  hand  thinning  and  avoid  much  expense  in 
growing. 

NBW   CITROUS   FRUITS. 

The  efforts,  that  have  been  made  by  the  Bureau  of  Plant  Industry 
for  a  number  of  years  in  the  matter  of  producing,  by  breeding,  new 
citrous  fruits,  so  as  to  build  up  varied  industries  in  the  South,  hav# 
met  with  very  gratifying  results.  The  hardy  sour  oranges  which  have 
been  secured  as  a  result  of  crossing  the  sweet  orange  with  the  hard^ 
Japanese  orange  are  now  ready  to  distribute,  and  the  work  of  distri- 
bution will  be  inaugurated  in  the  coming  winter.  These  new  hardy 
oranges  will  unquestionably  make  possible  the  development  of  several 
important  industries  in  the  South.  The  oranges  are  valuable  for  mar- 
malades, and  from  the  fact  that  thev  may  be  grown  in  nearly  all  the 
Southern  States,  great  possibilities  for  their  usefulness  are  opened  up. 
Even  if  they  should  not  come  into  general  use  for  manufacturing  pur- 
poses or  for  general  orchard  plantmg,  they  will  undoubtedly  eventu- 
ally become  a  feature  in  every  dooryard  throughout  the  South.  Aside 
from  their  value  for  the  manufacture  of  marmalades  and  preserves, 
they  will  be  exceedingly  useful  for  pies  and  other  purposes. 

There  has  been  fruited  this  year  for  the  first  time  a  sweet  orange  of 
the  hardy  type.  This  is  an  accomplishment  which  the  Department 
hoped  for  when  it  first  inaugurated  the  work.  The  other  new  citrous 
fruits  developed  from  the  Bureau's  investigations,  such  as  the  new 
tangelo,  whicn  is  a  cross  between  the  tangerine  and  the  pomelo,  a  new 
velvet-skin  orange,  and  several  other  creations,  will  all  prove  exceed- 
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ingly  valuable  in  sectionb  where  the  climatic  conditions  will  permit  the 
growing  of  these  more  tender  sorts. 

AMERICAN   TEA. 

The  Demrfment  has  continued  its  work  in  the  production  of  Ameri- 
can tea.  The  more  advanced  investigations  have  been  conducted,  as 
heretofore,  at  Summerville,  S.  C,  in  cooperation  with  Dr.  Charles  U. 
Shepard.  Doctor  Shepard's  tea  gardens  are  now  yielding  from  8,000 
to  10,000  pounds  of  tea  annually.  Owing  to  climatic  conditions  the 
crop  this  year  will  be  light.  Doctor  Shepard  has  been  devoting  special 
attention  to  the  improvement  of  factory  processes.  Several  new 
inventions  have  been  made  by  him  in  the  matter  of  tea  rollers,  appa- 
ratus for  the  manufacture  of  green  tea,  and  apparatus  for  a  process  of 
attrition,  giving  to  the  tea  the  beautiful  bluish  cast,  or  finish,  which 
heretofore  has  oeen  secured  in  foreign  countries  by  the  application  of 
various  chemicals. 

Doctor  Shepard's  process  puts  this  finish  on  the  teas  by  simple 
attrition  or  friction,  and  is  a  marked  advance  over  the  old  processes. 
The  work  of  establishing  a  plantation  in  Texas  has  been  continued. 
Tea  beds  were  started  on  two  types  of  soil — a  rich  sandv  loam  and  a 
black,  waxv  soil.  The  plants  on  the  black,  waxy  lana  have  failed 
utterly,  fortunately  this  discovery  was  made  before  any  extensive 
plantings  had  been  undertaken,  ana  it  will  lead  to  the  extension  of 
the  plantings  on  the  sandy  loam  soil.  There  are  now  on  hand  at  our 
Texas  station,  which  is  located  at  Pierce,  about  100,000  plants,  which 
will  be  put  into  the  field  this  winter,  planting  about  40  acres.  Suf- 
ficient aaditional  seed  will  be  put  out  to  give  another  60  acres  next 
year. 

AMERICAN   DATES. 

Encouraging  results  have  been  secured  in  the  establishment  of  this 
industrv  in  the  southwestern  portion  of  the  United  States.  The  date 
orchara  at  Tempe,  Ariz.,  is  progressing  in  a  highly  satisfactory  way. 
The  work  here  nas  been  carried  on  in  cooperation  with  the  Arizona 
experiment  station  and  has  been  under  the  airect  supervision  of  Prof. 
R.  H.  Forbes.  In  cooperation  with  the  California  experiment  station, 
work  on  the  establishment  of  date  culture  in  "southern  California  is 
also  being  conducted.  Ten  acres  of  land  have  been  secured  for  an 
experimental  orchard  and  dates  have  been  and  are  being  planted  there. 
The  industry  has  been  further  encouraged  b^'  the  publication  of 
important  reports  on  the  subject,  pointing  out  available  localities 
where  the  crop  is  likely  to  succeed.  There  is  a  considerable  extent  of 
territory  in  southern  California  where  practically  all  of  the  dates  of  a 
certain  class  which  are  now  imported  could  in  all  probability  be  grown. 
These  regions  have  been  mapped  and  a  special  enort  has  been  made  to 
encourage  the  production  of  the  crop  therein.  Various  importations 
of  the  date  have  been  made  during  the  year  and  others  will  follow 
from  time  to  time  as  the  industry  advances. 

BULB   GROWING. 

The  very  specialized  conditions  of  soil  and  climate  necessary  for  the 
proper  production  of  bulbs  and  the  peculiar  nature  of  the  skilled  labor 
required  have  made  the  establishment  of  the  bulb  industry  difficult. 


26       REPORT  OF  THE  SECRETARY  OP  AGRICULTURE. 

However,  investigations  have  shown  that  nearly  all  of  the  so-called 
Dutch  bulbs  may  be  grown  in  the  United  States,  and  that  one  by  one 
the  difficulties  due  to  competition  of  cheap  skilled  labor,  excessive  cost 
of  transportation,  and  the  natural  hesitancy  on  the  part  of  purchasers 
to  use  an  untried  article  will  be  overcome.  A  metnod  has  also  been 
discovered  by  the  Department  experts  to  produce  the  Bermuda  lily 
bulb  free  from  disease.  Of  the  millions  of  lily  bulbs  annually 
imported,  it  is  safe  to  say  that  40  per  cent  are  more  or  less  affected  by 
disease.  The  eventual  elimination  of  this  trouble  will  be  due  to  the 
work  of  the  Department. 

AUEAICAN-GROWN   DRUG   PLANTS. 

In  Vermont,  the  previous  success  in  growing  opium  poppies  has  been 
repeated  with  even  more  satisfactory  results,  both  the  white-seeded 
and  blue-seeded  sorts  giving  good  crops.  The  attempt  to  cultivate 
this  plant  has  been  made  witn  the  object  in  view  of  testing  the  possi- 
bility of  developing  in  this  country  a  means  of  supplying  our  demand 
for  poppy  alkaloids  for  medicinal  uses.  The  present  source  of  these — 
morphme,  codeine,  etc. — is  to  be  found  in  crude  opium,  of  which 
approximately  a  million  dollars'  worth  is  imported  annually.  The  cost 
of  these  products  is  in  large  part  due  to  the  labor  involved,  and  the 
efforts  of  the  Bureau  have  been  directed  toward  devising  some  process 
whereby  the  alkaloidal  principles  can  be  isolated  directly  from  the 
extracted  juices  of  the  plant,  up  to  the  present  time  no  one  has  suc- 
ceeded in  obtaining  morphine  from  these  extracts. 

During  the  year  an  expert  of  the  Bureau  has,  however,  met  with 
success,  and  we  are  now  able  to  obtain  morphine  directly  from  the 
expressed  juices  of  the  plant.  This  method  aoes  away  with  much  of 
the  expense.  Experiments  are  now  being  undertaken  to  ascertain  the 
practicability  of  obtaining  morphine  directly  from  the  plants  as  a 
commercial  source.  If  the  experiment  indicates  a  favorable  outcome 
the  plants  produced  in  American  fields  will  replace  oriental  opium  as 
a  crude  source  for  moi*phine. 

SWEDISH   SELECT  OAT. 

The  experiments  of  the  Department  with  this  hardy  Swedish  oat 
ceased  some  time  ago,  but  highly  interesting  reports  in  regard  to  its 
usefulness  are  still  coming  in.  It  was  introducea  about  five  years  ago 
by  the  Bureau  of  Plant  Industry  and  distributed  in  a  number  of  the 
Northwestern  States.  It  has  high  qualities  as  a  yielder  and  is  espe- 
cially valuable  for  resisting  drought. 

It  has  now  become  the  most  popular  variety  in  the  States  of  Wis- 
consin, North  Dakota,  Montana,  portions  of  Idaho,  South  Dakota, 
and  Minnesota.  In  one  instance  in  Wisconsin,  from  the  planting  of 
33  grains  in  the  spring  of  1899,  there  resulted  a  production  of  about 
20,000  bushels  in  the  year  1903,  and  a  half  million  bushels  in  the 
present  year,  1904.  It  is  expected  that  the  present  year's  crop  will 
show  that  about  4  million  bushels  of  this  oat  are  being  produced  in 
Wisconsin.  Although  the  highest  legal  weight  of .  oate  is  36  pounds 
to  the  bushel,  this  variety  commonly  weighs  from  40  to  44  pounds  in 
the  Northern  States,  and  occasionally  reaches  from  48  to  60  poundb  to 
the  bushel. 
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SPECIAL.  WORK  ON   COTTON. 

The  Bureau  of  Plant  Industry  has  made  a  special  effort  to  aid  the 
farmers  of  Texas,  Louisiana,  and  other  Southern  States  where  the 
Mexican  cotton  boll  weevil  has  already  appeared  or  is  likely  to  appear. 
In  all  sections  the  energies  of  the  Bureau  have  been  put  forth  to 
encourage  better  methods  of  farming,  with  highly  gratifying  results. 

COOPERATION   WITH   FARHRR8. 

With  a  view  to  bringing  directly  home  to  the  farmers  of  Texas  and 
Liouisiana,  especially  those  in  the  boll-weevil  districts,  the  advantages 
of  better  methods  of  cultivation,  the  value  of  early  maturing  seed, 
etc.,  the  Bureau  organized  an  extensive  line  of  propaganda  work. 
The  farmers  in  the  various  counties  were  organized  and  were  brought 
into  cooperation  in  such  a  way  that  large  plantings  were  made  under 
the  direct  supervision  of  the  Department.  Tracts  of  6, 10,  15,  and  20 
acres  were  handled  by  individual  farmers,  under  working  plans  fur- 
nished by  the  Bureau,  the  object  being  in  all  cases  to  demonstrate  the 
practicability  of  growing  cotton  despite  the  presence  of  the  weevil. 

More  than  5,000  farmers  were  engaged  in  this  work,  and  the  results 
have  been  highly  satisfactory.  At  a  recent  meeting  held  in  Houston, 
-where  more  tnan  200  representative  farmers  from  all  parts  of  the  State 
■were  present,  records  were  presented  showing  the  yields  of  cotton 
under  the  plans  of  the  Department  compared  with  old  methods.  The 
increased  yields,  ranging  all  the  way  from  25  per  cent  to  100  per  cent 
in  districts  badly  infested  by  the  weevil,  show  that  bv  proper  methods 
of  culture,  the  use  of  early  maturing  varieties  of  seea,  and  the  applica- 
tion of  proper  fertilizers  excellent  results  may  be  obtained.  A  com- 
Slete  recora  of  the  yields  from  the  various  farms  conducted  under  the 
ii'ection  of  the  Bureau  has  been  kept,  and  a  report  embodying  these 
data  will  soon  be  published. 

COOPERATION   WITH   THE  TEXAS   AGRICULTURAL  COLLEGE. 

In  the  special  work  on  cotton  the  Bureau  of  Plant  Industry  has  been 
in  the  closest  cooperation  with  the  Texas  Agricultural  College.  The 
president  of  the  college  has  taken  charge  of  the  farmers'  institute 
work,  and  with  the  aid  of  several  men  selected  by  him  and  men  fur- 
nished by  the  Department  all  parts  of  the  State  were  visited  early  in 
the  spring,  and  the  necessity  for  giving  strict  attention  to  better 
methods  of  cultivation  was  set  forth.  This  institute  work  will  be  con- 
tinued during  the  present  autumn  and  winter.  In  addition  to  the 
institute  worE,  the  JBureau  has  been  cooperating  with  the  college  in 
the  matter  of  the  breeding  of  cotton,  the  testing  of  fertilizers,  and 
other  important  lines  of  investigation.  Thorough  harmony  prevails, 
and  every  effort  is  being  made  by  both  the  Department  and  college 
officials  to  make  the  woii  effective. 

COOPERATION   WITH    LOUISIANA   AUTHORITIES. 

Cooperation  has  also  been  secured  with  the  Louisiana  authorities, 
and  a  number  of  important  lines  of  work  have  been  carried  on  in  the 
State.  The  propaganda  work^  as  described  for  Texas,  has  also  been 
conducted  in  portions  of  Lomsiana.     Demonstration  work  with  fer- 
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tilizers  has  been  carried  on;  also  other  investigations  havings  for  their 
object  the  encouragement  in  every  way  of  better  methods  of  farmii^ 
in  advance  of  the  approach  of  the  weevil. 

DIVERSIFICATION   FARMS. 

As  another  feature  of  the  work  in  the  South,  plans  were  made  and 

?ut  into  operation  establishing  diversification  farms  at  various  place>. 
he  object  of  these  farms  was  to  show  the  value  and  importance  of 
diversified  agriculture.  It  was  found  unnecessary  for  the  Bureau  to 
expend  any  funds  in  the  development  of  these  farms,  except  in  minor 
ways  for  the  purchase  of  certain  special  seeds,  and  sometimes  for 
special  fertilizers  where  3uch  were  to  be  used.  In  all  cases  the  busi- 
ness interests  of  the  respective  communities  gladly  cooperated  with 
the  Bureau  to  the  end  not  only  of  securing  a  desirable  rarm  for  the 
purpose,  but  assuming  all  responsibility  for  its  support.  In  every 
instance  efforts  have  been  made  in  organizing  these  farms  to  make 
them  not  only  self-supporting  but  profiSible.  The  main  object  of  the 
work  is  to  show  that  by  diversified  agriculture  the  lands  may  not  only 
be  improved,  but  more  money  can  be  made  than  in  farming-  with  a 
single  crop. 

Thirty-two  of  these  farms  have  been  or  are  about  to  be  established, 
of  which  16  are  in  Texas,  5  in  Louisiana,  3  in  Georgia,  2  in  Alabama, 
3  in  Mississippi,  2  in  South  Carolina,  and  1  in  Florida.  The  general 
method  employed  in  locating,  organising,  and  conducting  these  farms 
is  to  first  determine  in  what  section  of  the  State  the  various  farms  are 
to  be  located.  An  effort  is  then  made  to  find  a  progressive  farmer 
who  is  desirous  of  encouraging  diversified  farming  in  liis  section,  and 
who  is  willing  to  permit  the  Department  to  aid  him  in  doing  it.  When 
a  suitable  arrangement  has  been  made,  a  representative  of  the  Depart- 
ment and  the  State  experiment  station  make  a  thorough  study  of  local 
conditions  with  reference  to  cropping  possibilities,  markets,  advan- 
tages, etc.  A  system  of  records  is  instituted,  which  enables  the  De- 
partment to  secure  detailed  information  regarding  every  phase  of  the 
management  of  the  farm  and  the  results  secured.  After  the  farms 
are  established,  other  farmers  are  encouraged  to  visit  them,  this  being 
done  largely  through  the  cooperation  of  the  State  experiment  stations. 

BREEDING   NEW  TYPES  OP  COTTON. 

Extensive  work  has  been  inaugurated  in  Texas  having  for  its  object 
the  breeding  of  new  types  of  cotton  better  adapted  to  meeting  the  con- 
ditions brought  about  by  the  invasion  of  the  weevil.  More  than  100 
varieties  of  cotton  have  been  grown  and  many  selections  have  been 
made.  This  is  necessarily  slow  work,  but  already  very  encouraging 
results  have  been  secured  in  the  matter  of  obtaining  earlier  and  better 
yielding  types — types  that  are  better  able  to  resist  stoims  and  types 
for  special  purposes  in  several  regions. 

DISCOVERY  OF  THE  GUATEMALAN  ANT, 

During  the  vear  an  important  discovery  was  made  by  an  officer  of 
this  Bureau,  viz,  the  discovery  in  Guatemala  of  an  ant  that  destroys 
the  weevil.     Eighty-nine   colonies   of  these  ants  were  brought  into 
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Texas  and  are  now  being  thoroughly  studied  with  a  view  to  determin- 
ing their  value  as  a  means  of  checking  the  serious  inroads  of  the  cotton 
insect.  After  the  introduction  of  the  ant  by  this  Bureau  further 
"work  on  its  distribution,  habits,  etc.,  was  placed  under  the  Bureau  of 
Entomology^. 

WEEVIL-RESISTANT  COTTON. 

Another  and  perhaps  more  eflScient  method  of  combating  the  boll 
^weevil  than  by  means  of  the  ant  has  been  discovered  very  recently. 
The  hope  of  finding  a  variety  of  cotton  not  subject  to  injury  by  this 

Eest  has  been  cherished  for  several  years,  but  hitherto  no  method  has 
een  ascertained  by  which  the  plant  could  offer  effective  resistance  to 
the  insect.  It  has  been  found,  however,  that  in  some  varieties  of  cot- 
ton the  presence  of  the  larva,  instead  of  blasting  the  buds  and  bolls, 
often  stimulates  a  special  growth  of  internal  tissue  which  kills  the 
young  weevil.  This  is  not  merely  accidental  or  abnormal,  but  is  in 
the  nature  of  a  protective  adaptation  developed  as  a  final  result  of  a 
long  struggle  for  existence  between  the  cotton  and  the  weevil  in  tropi- 
cal America.  The  insect  could  not  breed  or  perpetuate  itself  in  the 
presence  of  a  variety  of  cotton  in  which  the  formation  of  the  new  pro- 
tective tissue  occurred  reeularly.  It  is  accordingly  within  the  range 
of  scientific  possibilities  that  resistant  varieties  of  cotton  can  be  found 
in  tropical  America  or  developed  by  selection,  and  work  on  this  line 
has  been  begun. 

DISTRIBUTION  OF  BARLY-HATUILINO   YARIETIBS  OF  COTTON  SEED. 

With  a  view  to  encouraging  the  planting  of  early -maturing  varieties 
of  cotton,  such  as  King  and  Parker,  a  large  distribution  of  these 
varieties  was  made  in  the  State  of  Texas  and  a  portion  of  Louisiana 
during  the  year.  Small  quantities  were  sent  to  larmers,  the  coopera- 
tion of  Senators  and  Members  of  Congress  being  secured  for  the  pur- 
pose of  distribution.  Records  have  been  kept  of  all  the  farmers  who 
received  this  seed,  and  reports  are  now  being  returned  to  the  Depart- 
ment as  to  its  value  as  compared  with  ordinary  sorts.  In  most  cases 
very  encouraging  reports  have  been  received  as  to  the  use  of  the  early- 
maturing  seeds,  and  the  chief  value  of  the  work  will  be  in  the  fact 
that  from  this  distribution  the  farmers  themselves  may  start  the  selec- 
tion of  stock  seed  for  future  planting. 

INVESJPIQATION  OF  THR  COTTON  ROOT-ROT. 

As  a  feature  of  the  work  in  Texas  a  special  effort  has  been  made  to 
obtain  information  as  to  the  best  methods  of  combating  the  cotton 
root-rot.  This  disease  has  been  very  serious  the  past  season,  destroy- 
ing large  areas  of  cotton  in  many  portions  of  the  State.  Efforts  have 
been  made  to  secure  resistant  types,  but  so  far  the  results  obtained 
have  not  been  very  encouraging,  although  some  progress  has  been 
made.  Experiments  have  been  made  for  the  purpose  of  determining 
the  value  of  soil  treatments,  seed  treatments,  and  other  methods  of 
combating  this  disease,  including  crop  rotation.  This  work  has  just 
been  started,  and  it  is  too  early  yet  to  determine  its  value. 
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PROGRESS  IN   COMBATINO   PLANT  DISEASES. 

CRANBBRRY   DI8BASRB. 

Important  advances  were  made  during  the  year  in  the  matter  of 
treating  cranberry  diseases.  The  cranberry  crop  is  an  important  one 
in  this  country,  aggregating  in  value  a  million  dollars  or  more  annu- 
ally. In  recent  years  several  destructive  diseases  have  caused  a  great 
deal  of  damage,  and  until  the  Department  began  its  investigations 
little  progress  had  been  made  in  tne  matter  of  treatment.  Experi- 
ments the  past  year  in  the  treatment  of  one  of  the  most  serious 
diseases,  commonly  known  as  *' scald,"  have  been  quite  successful.  It 
has  been  demonstrated  that  this  particular  disease  may  be  prevented 
by  the  application  of  fungicides  at  very  small  expense. 

ERADICATION  OF  LITTLB-PBACH  DI8SABE. 

The  efforts  made  by  the  Department  in  the  matter  of  demonstrating 
the  feasibility  of  eradicating  the  little-p^iEkch  disease  from  the  orchards 
of  Michigan  and  other  States  have  been  continued  on  a  large  scale. 
A  section  3  miles  square  in  Michigan  was  selected  for  this  work  and 
the  orchards  were  thoroughly  gone  over  three  times  during  the  months 
of  July,  August,  and  September  and  all  of  the  affected  trees  were 
destroyed.  The  object  of  this  experiment  is  to  demonstrate  what  is 
believed  to  be  a  fact,  viz,  that  the  disease  can  be  entirely  eradicated 
by  the  extirpation  process. 

WINTERKILLING   OF  FRUIT  TREES. 

The  extreme  cold  of  the  past  winter  caused  the  extensive  killing  of 
fruit  trees  in  many  portions  of  the  Northern  States.  At  the  approach 
of  spring  the  trees  had  the  appearance  of  being  seriously  injured,  and 
undoubtedly  a  great  many  would  have  been  destroyed  but  for  the 
timely  aid  rendered  by  the  Department  in  the  matter  of  suggesting 
proper  means  of  handling  such  injuries.  A  brief  report  was  issued 
as  a  guide  to  the  owners  of  the  frozen  trees,  and  this  undoubtedly 
saved  many  orchards  from  needless  destruction. 

DISEASES  OF  TOBACCO. 

The  most  serious  disease  of  tobacco  in  the  United  States  durinr  the 
past  season  has  been  the  new  malady  called  "wilt."  This  hasT)een 
very  destructive  in  certain  portions  of  the  South,  and  so  rapid  has 
been  the  spread  of  the  trouble  that  it  threatens  the  conaplete  destruc- 
tion of  the  large  tobacco  industry  in  North  Carolina.  Evidence  is  at 
hand  that  this  disease  is  very  similar  to  other  wilt  troubles,  and  that 
it  may  eventually  succumb  to  treatment  through  the  selection  and 
development  of  resistant  types.  Work  with  a  view  to  securing  these 
types  IS  now  being  conducted. 

WILT   DISEASE  OF  COTTON. 

The  success  of  this  Bureau's  wilt-resistant  varieties  of  cotton  was 
more  marked  last  season  than  ever  before.  An  improved  selection 
from  the  Rivers  cotton  remained  entirely  free  from  the  wilt  on  the 
worst  infected  land  on  James  Island,  South  Carolina,  where  the  finer 
types  of  Sea  Island  cotton  are  grown.     These  cottons,  originating 
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through  the  efforts  of  the  Department,  are  not  only  wilt  resistant  but 
have  a  finer  and  better  staple  than  the  original  nonresistant  strains, 
thus  disproving  the  assertion  that  resistance  to  wilt  had  been  obtained 
at  the  sacrifice  of  quality.  Considerable  quantities  of  the  seed  of  resist- 
ant and  desirable  strains  of  cotton  have  been  obtained  and  distrib- 
uted. In  connection  with  this  work  the  wilt  of  the  cowpea  has  also 
been  studied  and  resistant  types  secured  and  distributed.  About  200 
bushels  of  the  resistant  cowpea  seed  were  sent  out  last  spring.  This 
work  is  being  developed  as  an  auxiliary  to  the  cotton  investigations, 
as  it  has  been  found  that  many  thousands  of  acres  of  sandy  sou  in  the 
Gulf  States  are  infected  by  both  the  wilt  and  root-knot,  and  the  culti- 
vation of  the  ordinary  cowpea  I'esults  in  great  injury  to  the  cotton. 

ADVANCES  MADE  IN   FORAGE-GROP  WORK. 
ALFALFAS   AND   CLOVERS. 

Alfalfa  has  attracted  more  attention  on  the  part  of  farmers  in  the 
eastern  half  of  the  United  States  during  the  past  two  years  than  any 
other  crop.  The  Department  has  demonstrated  that  it  can  be  grown  in 
almost  every  State  m  the  Union.  Varieties  have  been  found  which 
withstand  the  rigorous  winters  of  the  northwestern  prairie  States. 
Other  varieties  have  been  found  which  are  immune  to  the  alfalfa  leaf 
rust.  There  is  still  much  to  be  learned  concerning  the  adaptability  of 
alfalfa  to  various  tvpes  of  soil  in  the  Eastern  States,  and  much  time  is 
being  devoted  to  the  solution  of  this  problem.  The  cultural  methods 
required  for  establishing  and  maintaining  alfalfa  meadows  are  also 
receiving  due  attention.  The  subject  of  clover  sickness,  a  matter  of 
very  great  importance  to  farmers  throughout  the  clover,  region,  is 
being  investigated.  New  varieties  of  clover  which  appear  to  possess 
some  advantages  over  the  standard  varieties  grown  m  this  country 
have  been  secured  and  are  being  propagated  with  a  view  to  introduc- 
ing them  generally  in  the  clover  region  as  soon  as  sufficient  seed  is 
available.  Some  of  our  native  clovers  are  being  grown  under  farm 
conditions  in  order  to  determine  whether  or  not  they  are  worthy  of 
domestication.  One  or  two  of  them  are  promising,  particularly  for 
sections  of  the  country  where  red  clover  does  not  thrive. 

SOIL   AND  BAND   BINDERS. 

Methods  of  holding  drifting  sand  in  place  have  been  thoroughly 
worked  out.  An  agent  of  the  Department  has  made  a  careful  study  during 
the  past  two  years  of  the  methods  which  have  been  developed  in  Europe 
in  work  of  this  character,  and  demonstrations  of  these  methods  are 
now  being  made  in  portions  of  the  country  where  drifting  sand  is  most 
troublesome.  Attention  is  also  being  given  to  plants  adapted  to  hold 
banks  and  the  sides  of  cuttings  in  place,  and  several  plants  which  pos- 
sess hiffh  value  for  this  purpose  nave  been  found.  This  work  is  of 
E articular  interest  to  civil  engineers,  and  in  prosecuting  it  the  most 
earty  cooperation  from  them  has  been  received. 

RANOB  INVESTIGATIONS. 

During  the  past  year  a  large  amount  of  information  regarding  the 
carrying  camcity  of  the  ranges  in  various  parts  of  the  West  has  been 
collected.     The  lact  that  intelligent  management  will  bring  the  ranges 
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back  to  their  primitive  state  of  productiveness  has  been  established. 
For  two  j'^ears  past  an  area  of  fenced  range  in  Arizona,  in  which  all 
types  of  range  land  are  represented,  from  absolute  desert  to  good 
mountain  range,  has  been  under  careful  observation.  Two  years'  pro- 
tection from  stock  has  sufficed  to  make  this  range  nearly  as  productive 
as  it  was  in  its  virgin  state.  The  methods  of  management  used  by 
parties  who  own  or  control  considerable  areas  of  range  land  are  being 
studied.  It  is  considered  to  be  definitely  demonstrated  that  there  is 
no  chance  of  improving  range  conditions  except  where  stockmen  are 
enabled  to  control  the  ranges  upon  which  their  stock  feed,  and  data 
are  being  collected  which  will  furnish  valuable  information  as  a  basis 
for  legislation  concerning  range  lands.  It  has  been  demonstrated  that 
a  number  of  species  of  plants  may  be  introduced  upon  the  ranges  by 
practicable  means. 

In  nearly  all  cases  the  plants  which  have  been  of  value  for  this  pur- 
pose are  annuals  producing  large  quantities  of  seed.  The  possibilitv 
of  introducing  otner  plants  upon  the  range  is  still  being  investigated. 
In  this  connection  a  careful-  study  of  the  large  collection  of  annual 
grasses  from  Europe  in  our  extensive  herbarium  is  being  made,  with  a 
view  to  finding  species  which  appear  to  be  adapted  to  conditions  on 
our  Western  ranges.  Arrangements  have  been  made  whereby  seed  of 
some  of  the  most  promising  of  the  species  may  be  secured  for  use  in 
the  investigations  of  this  subject.  It  has  been  demonstrated  that  in 
the  mountain  ranges  where  there  is  considerable  rainfall  a  number  of 
standard  grasses  and  clovers  may  be  established  upon  the  range  by 
methods  that  are  entirely  practicable.  In  the  mountain  region  in  the 
State  of  Washington,  by  protecting  the  range  from  the  depredations 
of  nomadic  Herds  of  stock,  the  Bureau  has  been  able  to  estaolish  such 
grasses  as  timothy,  redtop,  bluegrass,  and  white  clover,  thus  adding 
enormously  to  the  productive  capacity  of  these  ranges.  During  the 
year  much  assistance  has  been  rendered  to  ranchers  by  outbning 
methods  of  handling  their  ranches. 

THE  CACTUS  AS  A  FORAGE  PLANT. 

Much  of  the  range  country  is  covered  with  a  sparse  growth  of  cac- 
tus, which  for  the  most  part  is  looked  upon  by  stockmen  as  a  nuisance. 
During  the  past  3^ear  a  number  of  methods  have  been  found  by  which 
the  cactus  plant  may  be  utilized  to  advantage  as  stock  feed.  The  value 
of  the  more  promising  species  for  forage  purposes,  the  length  of  time 
required  to  mature  a  crop  of  cactus  on  land  from  which  the  old  growth 
has  been  harvested,  and  the  feasibility  of  establishing  cactus  planta- 
tions where  they  may  be  needed  are  now  being  investigated. 

ALKALI-LOVING    PLANTS. 

The  increase  of  the  area  of  alkali  lands  in  the  irrigated  districts  of  the 
West  has  given  added  importance  to  plants  that  may  be  grown  upon 
srch  lands.  Several  such  plants  are  available,  and  the  Bureau  is  inves- 
tigating the  forage  value  of  these  plants,  as  well  as  methods  required 
for  their  cultivation.  A  few  years  ago  the  Australian  saltbush  was 
shown  to  be  adapted  to  lands  of  this  character,  and  a  great  deal  of 
interest  in  this  plant  was  aroused  among  W^estern  farmers.  Recent 
investigations  by  the  Bureau  indicate  that  the  cultivation  of  the  plant 
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has  practically  ceased.  There  is  no  question  of  the  value  of  the  Aus- 
tralian saltbush  as  a  f  ora^  plant  or  of  its  adaptability  to  strong  alkali 
lands.  The  principal  difficulty  with  the  plant  seems  to  be  that  proper 
methods  of  utilizing  it  have  not  been  worked  out.  The  Bureau  nas 
undertaken  to  find  what  place  it  can  be  made  to  occupy  in  Western 
agriculture  and  the  methods  by  which  farmers  can  take  advantage  of 
its  demonstrated  value.  0)nsiderable  areas  of  a  number  of  other  for- 
age plants  known  to  be  adapted  to  alkaline  conditions  are  being  grown 
with  a  view  to  determining  their  forage  value. 

INVESTIGATIONS  OF  GRASSES,  FORAGE   PLANTS,  AND  STOCK   FEEDING. 

TheoflSce  of  Grass  and  Forage  Plant  Investigations  is  now  in  posses- 
sion of  the  varieties  of  timothy  developed  by  Dr.  A.  D.  Hopkins.  Some 
of  these  are  greatly  superior  to  timothy  as  ordinarily  grown  by  farm- 
era.  They  are  being  propagated  with  a  view  tomaking  the  seed 
available,  which  it  is  nopea  will  be  within  two  more  years. 

Mr.  A.  B.  Leckenby,  director  of  the  Eastern  Oregon  experiment 
station,  has  kindly  turned  over  to  this  office  23  varieties  of  Brorrms 
inermis  secured  by  him  during  the  past  two  years.  These  are  being 
grown  with  a  view  to  rendering  the  best  varieties  available  for  distri- 
bution. 

The  separation  into  varieties  of  such  standard  grasses  as  redtop,  Ber- 
muda, orchard  grass,  and  meadow  fescue  has  been  undertaken.  Work 
of  this  character  already  done  indicates  that  all  of  our  standard  grasses 
are  really  mixtures  of  a  large  number  of  established  varieties.  Some 
of  these  varieties  are  much  superior  to  the  grasses  ordinarily  grown. 
It  is  hoped  within  a  few  years  to  be  able  to  offer  farmers  small  quan- 
tities of  seed  of  improved  forms  of  all  the  standard  grasses. 

WEIGHT  AND  VOLUME  OP  HAY. 

The  office  of  Grass  and  Forage  Plant  Investigation  has  shown  that 
the  ordinary  rules  in  vogue  for  determining  the  volume  of  hay  in  the 
stack  are  not  reliable,  and  it  has  developed  formulae  that  give  reliable 
results.  It  is  now  investigating  the  number  of  cubic  feet  of  hay  per 
ton  for  hay  under  various  conditions  as  to  kind  of  hay,  size  of  stack, 
and  length  of  time  it  has  been  in  stack. 

DOMBSTICATINO   NATIVB  ORASSEB. 

A  considerable  number  of  native  American  grasses  have  shown  them- 
selves to  be  adapted  to  regions  where  at  present  hay  grasses  are  want- 
ing. Several  of  these  are  being  grown  imder  field  conditions  during 
the  present  season  with  promise  of  success.  The  Bureau  is  gathering 
a  considerable  quantity  of  seed  of  other  grasses  this  year  and  will 
give  them  a  trial,  particularly  in  the  semiarid  portions  of  the  West, 
at  the  earliest  opportunity.  It  is  believed  that  hay  grasses  can  be 
found  for  the  Western  plains  where  the  average  annual  rainfall  does 
not  exceed  15  inches. 

WINTER  PA8TURBB   FOR  THE  SOXJTH. 

It  is  estimated  that  during  the  past  winter  one-third  of  the  range 
stock  of  some  of  the  ranges  in  Florida  perished  for  lack  of  proper 
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nourishment.  The  winter  being  severe,  losses  of  range  stock  were 
common  in  all  parts  of  the  South.  It  has  been  demonstrated  that  a 
number  of  plants  can  be  made  to  furnish  satisfactory  pasture  throogh- 
out  the  winter  months  in  the  South.  During  the  past  year  a  large 
amount  of  information  concerning  these  plants  and  their  adaptability  to 
different  soils,  and  the  cultural  methods  required  for  their  successfid 
growth,  has  been  collected.  During  the  present  season  it  is  planned 
to  cooperate  with  Southern  experiment  stations  and  Southern  farmers 
in  testing  a  number  of  these  plants  for  winter  pasture  purposes. 

GULF  COAST  CBOP8. 

The  agrostologists  of  the  Bureau  are  studying  the  forage  value  of 
the  velvet  bean,  beggar  weed^  Mexican  clover,  and  cassava  for  the 
region  adjacent  to  the  Gulf  of  Mexico,  to  which  our  standard  forage 
crops  are  not  adapted.  They  have  shown  that  a  well-nigh  perfect  stand 
of  cassava  can  be  obtained  by  germinating  the  canes  in  a  cold  frame  or 
hotbed  before  planting  them  in  the  fie&.  Heretofore  the  methods 
used  produced  ordinarily  not  more  than  half  a  stand  of  this  crop. 
Methods  of  keeping  cassava  canes  over  winter  are  still  being  invest!- 
^ted.  These  investigations  indicate  that  the  most  i<npoi-tant  factor 
m  keeping  the  canes  is  maturity.  It  is  extremely  difficult  to  prevent 
decay  of  partially  matured  canes  during  the  winter  .months.  Forty- 
two  varieties  of  cassava  have  been  secured,  one  of  which  last  year 
produced  seed  in  southern  Mississippi,  although  planted  nearly  two 
months  later  than  the  best  planting  season.  Tms  year  one  plant  was 
grown  from  this  seed.  It  seems  probable  that  some  of  these  varieties 
may  be  made  to  thrive  considerably  farther  north  than  cassava  has  yet 
been  grown. 

FOHAGB  CBOPB  FOR  80DTHBBM  FLOBmA. 

The  development  of  truck  farming  in  southern  Florida  has  rendered 
urgent  the  need  of  forage  crops  for  the  work-stock  used  on  the  truck 
faims  and  for  the  dairy  cattle  which  supplv  milk  to  the  numerous 
hotels.  Feed  for  this  stock  is  now  shipped  long  distances  at  great 
expense.  It  appears  that  Guinea  grass  and  Para  grass  are  adapted  to 
climatic  and  soil  conditions  in  that  section  and  their  possibilities  for 
this  purpose  are  being  investigated.  Guinea  grass  seems  to  possess 
particular  value  for  hay  production,  while  Para  grass  appears  to  be 
promising  as  a  pasture  ^rass,  particularly  for  wet  muck  soils.  The 
bureau  is  preparing  to  give  them  an  extended  trial. 

PACIFIC  COAST  PROBLEMS. 

The  office  of  Grass  and  Forage  Plant  Investigations  is  searching  for 
forage  crops  to  grow  in  alternation  with  wheat  in  order  that  farmers 
in  the  great  wheat  regions  on  the  Pacific  coast  may  be  enabled  to 
secure  more  than  one  crop  every  other  year  on  their  fertile  lands.  A 
number  of  grasses  are  also  being  studied  with  reference  to  their  adapt- 
ability to  dry  lands  in  that  section,  where  there  are  many  thousands 
of  acres  of  land  too  dry  for  any  of  the  standard  forage  crops. 


JOHNSON  OBAbS. 


The  agrostologists  of  the  Bureau  have  demonstrated  that  the  for 
midable  pest  known  as  Johnson  grass  may  be  completely  destroyed 
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by  practicable  means  and  that  it  may  easily  be  held  in  check.  They 
are  now  making  demonstrations  of  the  methods  developed  in  their 
investigations  and  are  endeavoring  to  devise  an  implement  lor  removing 
Johnson  gi*ass  rootstocks  from  the  soil. 

SOILING  OBOPB. 

With  the  development  of  stock  farming  and  more  intensive  methods, 
particularly  in  the  eastern  half  of  the  United  States,  the  practice  of 
soiling  is  becoming  more  important.  Farm  practice  with  reference  to 
soiling  crops  is  being  studied  with  a  view  to  formulating  systems  for 
all  sections  of  the  country.  In  this,  as  in  all  investigations,  the  expe- 
rience of  successful  farmers  has  been  of  great  assistance. 

CROPS  FOR  OVERFLOWED  LANDS. 

The  problem  of  utilizing  lands  subject  to  annual  overflow  has  con- 
tinued to  receive  attention.  Particular  attention  has  been  given  to 
short-season  annual  crops,  such  as  millet,  early  varieties  of  com  and 
sorghum,  buckwheat,  cowpeas,  soy  beans,  and  rape,  for  lands  that  are 
free  from  water  during  midsummer  and  the  fall  season,  and  all  these 
crops  have  been  grown  successfully  on  land  that  was  covered  with 
water  until  the  latter  part  of  June.  The  native  grasses  which  are 
extensively  cut  for  hay  on  overflowed  and  swamp  lands  are  also  being 
studied  with  a  view  to  making  seed  of  some  of  the  best  of  them  avail- 
able on  the  markets,  so  that  farmers  who  are  in  need  of  such  grasses 
may  be  able  to  obtain  their  seed. 

FRUIT-MARKETING   INVESTIGATIONS. 

Next  in  iniportance  to  ability  to  produce  choice  fruits  is  the  exist- 
ence of  a  sufficient  demand  for  them  at  prices  that  will  yield  a  fair 
Srofit  to  the  grower.  In  fact,  without  reasonable  assurance  of  market 
emand  for  the  product  at  fair  prices,  the  planting  or  maintenance  of 
commercial  orchards  or  vineyards  is  folly.  From  the  nature  of  their 
product,  which  is  at  the  same  time  perishable  and  an  article  of  luxury 
rather  tnan  of  absolute  necessity  to  the  average  consumer,  the  pros- 
perity of  our  fruit  growers  is  more  dependent  upon  the  price  of  their 
product  at  the  time  of  harvest  than  that  of  almost  any  other  agricul- 
tural class.  Glutted  markets  at  such  times  are  peculiarly  disastrous 
both  to  individual  fruit  growers  and  to  the  regions  in  which  commer- 
cial fruit  culture  has  become  an  important  feature  of  agriculture. 

The  avoidance  of  gluts  is,  therefore,  of  very  great  importance  to  the 
entire  fruit  industry.  While  many  remedies  have  been  suggested, 
that  which  appears  most  practicable  and  reasonable  is  the  wider  dis- 
tribution of  the  product.  For  this  reason  the  chief  line  of  investiga- 
tion in  fruit  marketing  has  been  the  determination  of  methods  best 
adapted  to  the  harvestmg,  packing,  storing,  and  forwarding  of  fruits 
to  points  relatively  distant  from  their  places  of  production,  with  a 
view  to  developing  wider  demand  for  them,  both  in  the  United  States 
and  foreign  countries.  Chief  attention  has  been  thus  far  given  to 
problems  connected  with  the  development  of  the  trans- Atlantic  export 
trade,  the  most  important  work  having  been  done  with  summer  and 
winter  apples,  peaches,  and  pears. 
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While  some  important  points  are  yet  unsettled  in  connection  witli 
these  fruits  and  recjuire  tne  continuation  of  experimental  work  upon 
them,  some  gratifying  evidence  of  the  practical  value  of  this  line  of 
work  appears  worthy  of  notice.  The  determination  of  the  methods 
of  handling  and  packing  necessary  to  insure  safe  delivery  of  eastern- 
grown  Bartlett  pears  in  European  markets  during  the  season  of  1902-3 
was  followed  in  the  fiscal  year  1904  by  lar^e  and  profitable  shipments 
of  this  fruit  from  Eastern  orchards  to  British  marKcts.  While  official 
statistics  are  not  available,  it  is  known  through  commercial  channels 
that  more  than  75,000  packages  of  this  variety  were  thus  exported, 
while  the  total  shipments  of  Eastern-grown  summer  and  fall  pears 
amounted  to  at  least  165  carloads.  While  this  is  but  a  small  propor- 
tion of  the  entire  pear  crop,  its  removal  from  the  domestic  market 
was  undoubtedly  an  important  factor  in  maintaining  the  fair  prices 
that  prevailed  in  our  markets  during  that  season,  notwithstanding'  the 
large  crop  of  that  fruit. 

Largely  through  the  efforts  of  the  Department,  which  pointed  out 
the  wa^y  tnrough  experimental  shipments  which  demonstrated  the  prac- 
ticability of  (Srect  shipments  of  winter  apples  to  French  markets,  an 
encouraging  beginning  in  commercial  shipments  has  resulted.  Com- 
mercial estimates  indicate  that  during  the  fiscal  year  1904  our  direct 
exportation  of  apples  to  France  amounted  to  200  carloads,  which  is 
about  twelve  times  as  much  as  the  annual  average  of  the  preceding"  five 
years.  With  systematic  and  judicious  continuation  of  such  shipments 
until  consumers  become  accustomed  to  American  varieties  and  methods 
of  packing,  the  French  market  should  rapidly  become  an  important 
factor  in  our  export  apple  trade. 

The  most  important  experimental  export  work  has  been  done  apon 
winter  apples,  as  the  magnitude  of  the  apple  industry  warrants  first 
attention.  A  series  of  shipments  to  the  principal  European  markets, 
in  an  effort  to  determine  the  relative  value  of  the  barrel  and  the  box 
as  export  packages  for  this  fruit,  has  disclosed  on  the  whole  very  little 
difference  in  the  net  results  where  ordinary  "No.  1 "  fruit  was  shipped, 
either  with  or  without  paper  wrapping.  These  results  are  not  consid- 
ered conclusive*evidence  of  the  quality  of  these  packages,  however,  as 
it  is  known  that  in  such  matters  rej^eated  tests  are  required  to  insure 
correct  interpretation  of  results.  Increased  work  along  this  line  will 
be  done  during  the  coming  year. 

While  exact  determination  of  the  effect  of  these  investigations  on 
the  development  of  export  trade  can  not  be  ascertained,  it  is  inter- 
esting to  note  that  a  comparison  of  commercial  estimates  of  the  crops 
of  the  successive  seasons  with  the  exports  of  the  corresponding  fiscal 
years  shows  a  steady  increase  in  the  proportion  of  the  crop  exported, 
as  well  as  a  large  increase  in  the  quantity  shipped,  the  proportion 
exported  having  risen  from  less  than  1  per  cent  oi  the  estimated  total 
crop  for  1899-1900  to  nearly  4f  per  cent  in  1903-4,  with  a  total  of 
2,018,262  barrels,  valued  at  ?5,446,473,  in  the  latter  year. 

PROOBESS  IN   FRUIT-STORAGE   INVESTIGATIONS. 

The  cold  storage  of  fruit  has  grown  to  large  proportions  in  the 
last  decade,  nearly  3  million  barrels  being  cold-storea  in  the  United 
States  last  year.  When  the  Bureau  began  investi^tions  along  this 
line  three  years  ago  there  was  little  exact  information  about  the  fac 
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tors  which  influenced  the  keeping  of  fruit.  It  was  popularly  supposed 
that  a  cold  temperature  was  the  most  important  consideration  m  suc- 
cessful fruit  storage,  and  that  the  frequent  heavy  losses  were  generally 
due  to  unfavorable  storage  conditions.  As  a  result  of  the  investiga- 
tions, especially  during  the  past  year,  it  has  been  demonstrated  that  the 
condition  in  which  the  fruit  is  grown  and  the  manner  of  handling  it 
determine  to  a  large  extent  the  keeping  quality  as  well  as  the  ultimate 
value  of  the  fruit.     Fruit  grown  to  unusual  size,  like  that  from  rapidly 

flowing  younff  trees,  from  trees  producing  a  light  crop,  or  from  trees 
oreed  unduly  by  tillage  or  by  other  orchard  treatment,  has  been  shown 
to  deteriorate  from  one  to  three  months  earlier  than  the  same  variety 
grown  more  slowly. 

The  investigations  are  showing  that  fruit  intended  for  storage  must 
be  handled  with  the  utmost  care  in  picking,  packing,  and  shipping, 
and  stored  quickly  after  picking  in  well-ventilated  rooms  in  a  temper- 
ature of  about  31°  to  32^  F.,  if  the  storage  difficulties  now  most  com- 
mon are  to  be  overcome. 

During  the  past  season  the  Bureau  has  undertaken  to  determine  what 
factors  cause  the  frequent  losses  that  occur  in  shipping  perishable 
fruits,  such  as  peaches,  to  distant  markets.  From  5  to  30  per  cent  of 
decayed  and  soft  peaches  in  the  top  layers  of  a  refrigerator  car  on 
arrival  at  destination  from  the  Southern  peach  areas  is  not  uncommon, 
especiallv  in  moist,  warm  weather.  Several  cars  in  which  the  fruit 
was  cooled  auickly  after  picking  to  about  40"^  F.  were  shipped  from 
Georgia  to  Northern  markets.  All  of  this  fruit  arrived  in  practically 
perfect  condition,  demonstrating  that  the  common  practice  of  loading 
perishable  fruits  in  a  heated  condition  is  one  of  the  important  factors  in 
causing  serious  economic  losses.  Furthermore,  it  was  demonstrated 
that  the  cars  could  be  loaded  more  heavily  with  little  danger  of  the 
fruit  in  the  top  of  the  car  deteriorating,  and  the  fruit  was  narvested 
and  reached  the  consumer  in  a  riper  and  better  condition  on  account 
of  the  better  carrying  quality. 

In  addition  to  the  work  outlined,  the  Bureau  is  endeavoring  to 
supply  the  demand  for  information  from  fruit  growers  by  determin- 
ing wnat  cold-storage  systems  are  best  adapted  to  farm  use. 

There  has  been  a  demand  for  experimental  work  in  fruit  marketing 
and  storage  from  fruit  growers  on  the  Pacific  coast.  The  funds  avail- 
able have  limited  the  work  to  the  Blast  up  to  this  time.  During  the 
present  winter  the  investigations  will  be  extended  to  the  citrus  indus- 
try of  California,  which  in  the  season  of  1903-4  amounted  to  30,000 
carloads  of  oranges  and  lemons.  The  losses  in  transit  and  in  ware- 
houses when  the  warm  spring  weather  sets  in  are  sometimes  very 
large.  It  is  proposed  to  find  out  what  relation  the  present  methods 
of  picking,  packing,  handling,  and  shipping  the  fruit  bear  to  these 
losses,  in  a  manner  similar  to  the  investigations  with  deciduous  fruits. 

That  these  investigations  in  fruit  storage  are  having  an  important 
influence  in  improving  the  commercial  methods  of  handling  our  fruit 

Sroducts  is  seen  in  their  growing  application  by  fruit  growers,  hau- 
lers, and  warehousemen,  all  of  whom  are  making  demands  on  the 
Department  for  information  and  for  enlarged  investigations. 

NEW   PLANT  CREATIONS. 

The  plant-breeding  work,  heretofore  described,  has  been  continued 
along  a  number  of  new  lines.     Great  advances  have  been  made  in  the 
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matter  of  securing  new  and  desirable  long-staple  cottons.  During  the 
last  three  jears  a  number  of  long-staple  Lfpland  varieties  of  cotton  naTe 
been  ori^nated,  and  these  have  come  to  ne  cultivated  to  some  extent 
in  certam  parts  of  the  cotton  belt,  and  very  generally  in  the  rich 
bottom  lanas  of  the  Mississippi  and  Bed  rivers  in  Mississippi,  Arkan- 
sas, Louisiana,  and  Texas.  A  large  number  of  hybrids  nave  been 
made  for  the  purpose  of  securing  Upland  types  of  long-staple  cottons, 
which  can  be  put  into  general  cultivation,  and  which  will  be  superior 
to  those  now  in  use.  beveral  of  these  hybrids  are  approaching  fixity 
of  type.  Among  these  are  some  having  a  staple  from  li  to  If  inches 
in  length. 

In  the  breeding  and  improvement  of  corn  important  advances  are 
being  made.  The  main  object  of  this  work  has  been  the  selection  of 
strains  of  corn  best  adapted  to  the  different  sections  of  the  United 
States.  The  work  is  being  conducted  in  cooperation  with  twenty  or  more 
State  experiment  stations  and  many  farmers.  Each  year  the  I>epart- 
ment  obtains  pure  seed  from  the  originators  and  breeders  of  the  lead- 
ing strains  of  corn  in  various  sections  of  the  country,  and  is  sending 
this  seed  to  different  local  ties  for  comparative  tests.  At  the  same  time 
extensive  hybridization  work  is  proceeding  for  the  purpose  of  secur- 
ing sweeter,  more  tender,  and  more  productive  strains  of  sweet  com 
for  table  use.  Connected  with  this  work,  also,  there  are  being  studied 
problems  relating  to  the  handling  of  seed  corn,  seed  selection,  etc. 

Extensive  breeding  investigations  of  oats  have  been  carried  on, 
mainly  for  the  purpose  of  producing  a  profitable  variety  for  the  rich 
farm  lands  of  the  great  corn-growing  States,  where  oats  are  used  in 
rotation  with  corn.  The  production  of  a  more  desirable  oat  for  meal 
constitutes  a  part  of  this  work.  Some  very  promising  hybrids  have 
been  obtained  from  the  naked  oat  of  China — ^tne  so-called  ^^  European 
hull-less  oat." 

In  the  improvement  of  potatoes  important  work  has  been  conducted 
along  two  lines — (1)  tjrpe  selections,  and  (2)  the  production  of  new 
seedling  varieties.     This  work  was  begun  in  1902,  and  already  very 

Eromismg  results  have  been  obtained,  especially  from  some  of  the 
ybrids. 

Some  of  the  most  important  investigations  in  the  matter  of  breeding 
and  selection  have  been  inaugurated  in  connection  with  the  growing 
of  tobacco.  This  work  is  conducted  along  two  principal  lines — (1)  the 
selection  of  individual  types  in  the  varieties,  and  (2)  crosses  between 
different  varieties.  Extensive  work  has  been  carriea  on  in  Connecticut, 
where  both  shade  and  outside  tobacco  are  grown.  The  work  con- 
ducted so  far  has  shown  unquestionably  that  the  desirable  character- 
istics in  the  leaf  can  be  fixea  from  the  first  year's  selection.  In  this 
work  nine  different  types  have  been  used  and  more  than  300  selections 
have  been  made  of  each  type.  One  hundred  and  twenty-five  plants 
are  used  as  a  standard  for  each  selection.  Thus  the  work  of  selection 
alone  has  involved  the  use  of  something  over  40,000  plants. 

The  work  has  been  conducted  in  such  a  way  that  all  the  plants  have 
been  grown  under  tent  shade,  and  the  entire  development  of  the  leaf, 
from  the  seed  bed  to  the  manufactured  product,  can  be  followed. 
Allied  with  this  work  extensive  investigations  have  been  made  as  to 
the  effect  of  hybridization.  Hybrids  are  easily  secured,  and  from  the 
evidence  already  obtained  by  experience  in  the  Connecticut  Valley  it 
is  believed  that  the  improvement  of  tobacco  by  crossing  is  practica* 
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ble  and  can  be  successfully  carried  out  according  to  plans  now  in 
operation. 

Other  important  lines  of  work,  having  for  their  object  the  securing 
of  new  types  of  grains,  fruits,  and  other  crops,  have  been  carried  on. 
Important  work  has  been  done  in  the  matter  of  developing  new  varie- 
ties of  pineapples,  new  varieties  of  pears,  and  other  fruits. 

PROGRESS  IN   SEED  AND  PLANT  INTRODUOTION. 

The  work  of  introducing  and  establishing  new  plants  from  foreign 
countries  has  resulted  during  the  year  in  the  introduction  of  1,429 
selected  kinds  of  seeds  and  plants.  These  have  been  secured  thi*ough 
correspondence  and  by  means  of  our  agricultural  explorers,  one  of 
whom  was  sent  to  the  "Russian  Caucasus  in  search  of  new  varieties  of 
fruits;  one  to  the  West  Indies  for  tropical  cassava;  a  third  made  an 
extensive  study  of  the  European  flax  regions,  and  a  fourth  visited 
Mexico  in  search  of  southern  country  apricots.  Such  a  large  number 
of  plants,  introduced  during  previous  years,  remained  to  1^  adjusted 
to  American  conditions  that  the  efforts  this  year,  more  than  last,  were 
concentrated  on  the  domestic  side  of  the  problems,  and  no  very  exten- 
sive exploring  trips  were  undertaken.  Notwithstanding  this,  how- 
ever, a  number  of  new  important  importations 'were  made.  A  ship- 
ment of  over  350  date  suckers,  representing  42  varieties,  mostly  new 
to  America,  was  made  from  the  oasis  of  Biskra  in  the  Sahara.  Two 
hundred  and  seventy  samples  of  different  strains  of  European  flax 
were  collected.  A  collection  of  19  selected  varieties  of  grapes  from 
the  Russian  Caucasus  was  ari*anged  for.  Two  hundred  and  fifty 
pounds  of  seeds  of  the  true  pistache  and  smaller  quantities  of  seeds  of 
related  species  for  stocks  were  imported  from  Turkey  and  Central 
Asia.  Thirty-three  varieties  of  mangoes  of  recognized  superiority 
were  secured  from  Central  India  in  Wardian  cases  for  Florida 
cultivators. 

A  shipment  of  157  bushels  of  berseem  was  made  from  the  valley  of 
the  Nile.  Two  thousand  pounds  of  the  famouspedigreed  Hanna  barley 
were  secured  from  its  originator  in  Moravia.  Two  hundred  trees  of  the 
hardy  Vladimir  cherry,  for  trial  in  the  Northwest,  were  imported  from 
Russia.  One  hundred  and  five  varieties  of  French  phylloxera-resistant 
grapevines  were  secured  for  trial  in  infested  California  vineyards.  New 
species  of  the  lily,  from  the  Philippines  and  the  Neilgherry  hills  of  India, 
were  introduced  for  breeding  purposes.  The  yang-taw,  from  Central 
China,  an  entirely  new  fruit-producing  vine,  was  presented  to  the 
Department  by  Consul  Wilcox,  of  Hankow.  A  number  of  promising 
resistant  South  African  grapevines,  a  collection  of  Canary  Island 

Elants.  some  East  African  sorghums,  and  an  interesting  clover  from 
Tganaa  were  some  of  the  gifts  of  Mr.  Barbour  Lathrop,  whose  expe- 
ditions in  search  of  plants  for  this  Department  have  been  mentioned 
in  previous  reports. 

Many  of  the  important  introductions  from  previous  years  still 
occupy  the  attention  of  the  office,  and  either  require  fresh  material 
from  abroad  or  necessitate  field  experiments.  The  durum  wheat  area 
has  been  greatly  extended,  as  already  noted.  A  new  date  ^rden  in 
the  desert  region  of  southern  California  has  been  established  in  coop- 
eration with  the  State  experiment  station.  The  Egyptian  cotton 
introductions  are  leading  to  the  production  of  new  hybrid  races  of 
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Sromise.  The  Malin  or  Moravian  horse-radish  has  proved  a  saccess. 
apanese  bamboo  and  Mitsumata  paper  plantations  are  being-  arranged 
for.  Tropical  man^osteens,  imported  by  post,  are  being  successf mly 
propagated  for  distribution  in  Porto  Rico  and  Hawaii.  Eey  ptian  clover 
IS  being  given  an  extensive  trial  in  Texas,  Louisiana,  and  (^lif omia.  A 
new  seedless  pomelo  from  Siam  has  been  grown  for  distribudon.  The 
Turkestan  alfalfa  has  seeded  in  several  localities,  and  the  secaring  of 
American-grown  seed  of  this  variety  is  now  a  possibility. 

CONGRESSIONAL  SEED   DISTRIBUTION. 

As  pointed  out  in  my  previous  reports,  constant  efforts  are  being 
made  toward  the  improvement  of  methods  of  securing  and  handling 
the  general  seeds  for  Congressional  distribution.  Improved  appliances 
have  been  perfected  for  the  mechanical  work,  and  improved  methods 
have  been  adopted  for  securing  the  seed.  The  work  is  now  all  under 
the  direct  supervision  of  emcient  officers  of  the  Bureau  of  Plant 
Industry.  Every  effort  is  being  made  to  improve  the  quality  of  the 
seed  by  securing  pure  stocks.  Extensive  work  is  being  conchicted  in 
the  matter  of  a  critical  study  of  varieties  under  different  conditions  of 
soil  and  climate.  Testing  gardens  for  this  purpose  have  been  estab- 
lished in  a  number  of  localities,  and  the  work  is  under  the  supervision 
of  a  thoroughly  competent  expert  horticulturist.  Every  effort  is  being 
made  to  encourage  nome  seed  growing.  Pi*actically  all  of  the  vege- 
table seed  now  distributed  by  the  Department  is  grown  in  the  United 
States. 

A  few  years  ago  nearly  all  of  the  flower  seed,  except  sweet  peas,  was 
imported.  Now  fully  76  per  cent  is  g-rown  here,  through  the  encour- 
agement offered  by  tne  Department  m  this  work.  A  special  effort  is 
put  forth  in  the  matter  of  distributing  promising  varieties  of  cotton, 
tobacco,  forage  crop,  and  other  seeds.  The  cotton  experts  of  the 
Bureau  have  been  constantly  at  work  securing  new  and  desirable  sorts 
wherever  they  have  been  found  in  connection  with  the  other  cotton 
investigations.  The  results  of  this  continuous  distribution  of  improved 
strains  are  already  beginning  to  show  in  a  number  of  sections  of  the 
South. 

In  the  bandling  of  this  enormous  work  which  Congress  puts  upon 
the  Department,  the  necessity  for  strict  business  methods  has  been 
fully  observed.  The  work  or  handling  one  branch  only  of  this  prob- 
lem involves  the  securing  of  more  than  25  carloads  of  special  seed, 
and  the  testing^,  packeting,  and  mailing  of  this  large  quantity  to  all 

Earts  of  the  United  States.     The  systematizing  of  all  the  operations 
as  been  so  perfected  that  there  is  little  or  no  friction  at  the  present 
time. 

NITROGEN-FIXING   BACTERIA. 

Extensive  practical  tests  were  made  the  past  season  with  nitrogen- 
fixing  bacteria  for  use  in  connection  with  leguminous  crops.  The 
results  have  been  even  more  successful  than  we  had  anticipatea.  Hun- 
di'>ds  of  applications  have  been  sent  in  from  every  State  in  the  Union 
for  material  with  which  to  inoculate  various  crops.  Practically  all  of 
these  requests  have  been  complied  with  in  such  a  way  that  a  record  of 
the  results  could  be  obtained.  The  results  show  conclusively  that 
where  the  organisms  are  used  in  accordance  with  the  directions  issued 
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by  the  Bureau  increased  yields,  ranging  from  15  to  35  per  cent,  are 
secured.  Furthermore,  many  farmers  have  been  successrul  in  getting 
stands  of  clovers  and  other  crops  on  soils  where  failure  has  resulted 
heretofore.  The  several  strains  of  bacteria  sent  out  from  the  Depart- 
ment have  proved  valuable  even  on  soils  containing  the  uncultivated 
organisms  in  abundance.  It  was  discovered  during  the  year  that 
tubercle  formation  is  not  necessarv  to  successful  inoculation. 

The  bacteria  can  be  present  in  the  roots  of  le^mes  in  a  very  efficient 
state  with  no  tubercle  formation  whatever.  The  material  for  inocu- 
lating an  acre  of  soil  by  the  methods  which  have  been  developed  costs 
the  iJepartment  about  1  cent  per  acre  and  the  farmer  scarcely  any- 
thing to  apply  it.  So  great  has  become  the  demand  for  this  material 
that  private  concerns  have  become  convinced  that  there  is  profit  in  pre- 
paring and  distributing  it,  and  several  firms  are  now  announcing  tneir 
Ereparedness  for  doing  this.  Widespread  interest  in  the  subject  has 
een  manifested  by  the  aCTicultural  press  and  the  magazines,  and  as 
a  result  of  this  propaganda  work  the  demand  for  the  organisms  is 
constantly  increasing. 

INVESTIGATION   OF  PLANTS  POISONOUS  TO   STOCK. 

In  parts  of  the  Northwest  where  sheep  grazing  is  an  extensive 
industry,  very  ffreat  losses  have  been  experienced  m  many  sections, 
due  to  the  so-called  "loco  disease."  This  disease  is  commonly  attrib- 
uted to  tbe  eating  of  the  loco  weed,  by  which  parts  of  the  range  are 
almost  monopolized.  In  one  county  in  one  of  the  Northwestern  States 
in  which  sheep  grazing  has  been  the  chief  industry,  the  disease  has 
made  such  inroads  that  many  stockmen  have  been  obliged  to  give  up 
sheep  grazing  altogether,  with  the  result  that  land  values  have  depre- 
ciated and  the  sheep  from  this  region  are  viewed  with  suspicion  by 
buyers. 

During  the  past  two  years  investigations  have  been  made  to  test 
the  relation  between  this  devastating  trouble  and  the  so-called  "loco 
weed"  prevalent  in  this  section  of  the  country. 

FIBER  PLANTS. 

The  textile  industries  using  plant  fibers  have  been  growing,  with 
Icineased  demand  for  twine,  coraage,  and  woven  goods,  but,  with  the 
exception  of  cotton,  the  production  of  plant  fibers  in  this  country  has 
not  kept  pace  with  the  consumption.  The  raw  fiber  imported  during 
the  fiscal  year  ended  June  30,  1904,  was  valued  at  more  than  $47,000,- 
000.  This  amount  included  about  $9,000,000  worth  of  cotton,  chiefly 
i^yptian  and  other  grades,  not  produced  here  commercially.  The 
other  fibers  imported  were  mostly  sisal,  manila,  jute,  flax,  istle,  i^ud 
hemp.  Investigations  of  all  these  fibers  have  been  conducted  by  the 
Bureau,  special  attention  being  given  to  those  likely  to  succeed  in  our 
own  country. 

J)RT-LAND  AGRICULTURE. 

In  m^  last  annual  report  attention  was  called  to  the  importance  of 
developing  a  system  of  agriculture  adapted  to  the  semiand  areas  of 
the  United  States  where  general  irrigation  for  ordinarv  crops  is  not 
practicable  or  possible  owing  to  the  small  annual  rainfall  and  the  con- 
sequent lack  of  sufficient  water.     This  is  true  of  nearly  one- fourth  of 
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the  entire  arable  land  surface  of  this  country.  It  is  belieyed,  how- 
ever, that  a  profitable  system  of  agriculture  can  be  developed  for  th»e 
areas  by  securing  crops  which  will  grow  with  a  very  small  amoont  of 
water.  Considerable  progress  has  been  made  in  this  direction  and 
facts  have  been  securea  which  show  the  necessity  of  an  imnaedlate  and 
thorough  investigation  of  the  conditions  affecting  the  moisture 
requirements  of  crop  plants  for  growth  in  semiarid  regions,  such  as 
Kafir  corn,  alfalfa,  drought-resis^nt  wheats,  and  other  crops  at  pres- 
ent unknown  to  American  agriculture. 

WATER  PURIFICATION   INVESTIGATIONS. 

Attention  was  called  in  my  last  report  to  the  investimtions  bein? 
carried  on  by  the  physiologists  of  the  Bureau  of  Plant  Industry  with 
a  view  to  finding  methods  of  destroying  obnoxious  algaB  in  water  sup- 
plies. The  method  discovered  consists  in  using  extremely  dilute 
solutions  of  copper  sulphate.  After  a  chemical  and  microscopical 
stud^  of  the  water  to  be  treated,  and  identification  of  the  contam- 
inating organisms,  the  amount  of  copper  required  to  be  effective  is 
determined  and  introduced  in  the  form  of  sulphate.  Numerous  tests 
have  been  made  in  cooperation  with  boards  of  health  and  water  engi- 
neers in  a  numl)er  of  large  reservoirs,  and  the  method  has  proved 
remarkably  efficient  and  successful.  The  fact  that  one  part  of  copp^ 
sulphate  to  one  hundred  thousand  parts  of  water  will  at  ordinary  tem- 
peratures completely  destroy  the  bacteria  causing  typhoid  fever  and 
Asiatic  cholera  suggests  the  great  usefulness  of  copper  in  fighting 
these  diseases  and  other  maladies  caused  by  closely  related  organisms. 
Physicians  and  public  health  officials  have  taken  great  interest  in  this 
work,  and  will  doubtless  make  prompt  and  thorough  tests  of  the  use- 
fulness of  copper  in  such  cases. 

CXDNSTRUCTION   OF   NEW  GREENHOUSES. 

The  new  buildings  planned  for  the  Department  made  it  necessary  to 
remove  the  glass  houses  now  on  the  grounds.  A  special  appropriation 
of  $25,000  was  secured  for  this  purpose,  and  the  new  nouses  have 
been  erected  and  are  now  complete.  This  new  range  consists  of  8 
modern  houses,  each  142  feet  long,  which  were  put  up  under  contract 
Three  additional  houses  have  been  put  up  by  the  Bureau's  force  of 
workers,  and  two  of  the  smaller  houses  have  been  moved  from  their 
old  location  to  the  new  one.  The  new  range  is  much  more  satisfactory 
than  the  old  one,  and  it  will  be  devoted  to  various  lines  of  work  con- 
nected with  the  Bureau.  The  contract  for  the  new  houses  was  let  on 
June  1,  1904,  and  they  were  completed  on  September  1  of  the  same 
year. 

ARLINGTON   FARM. 

During  the  year  the  important  work  of  improving  the  soil  condi- 
tions at  the  Arlington  Farm  has  been  continued.  New  systems  of 
drainage  have  been  put  in,  cottages  for  the  superintendent  and  other 
workers  constructea,  barns  erected,  and  other  improvements  made; 
and  the  farm  has  been  put  in  shape  for  the  advanced  experimental 
work  it  is  proposed  to  conduct  there.  Extensive  plantings  have  also 
been  made  oi  economic  fruits,  ornamental  trees,  and  other  plants. 
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Test  work  with  potatoes,  celery,  forage  crops,  and  various  fruits  has 
been  carried  on.  Cooperative  work  with  other  bureaus  has  also  been 
inaugurated. 

COOPBBATION   WITH   STATE   EXPERIMENT  STATIONS. 

The  Bureau  of  Plant  Industry  is  now  cooperating  with  practically 
all  of  the  State  experiment  stations  in  the  country.  The  work  covers 
investigations  of  diseases  of  plants,  studies  having  for  their  object 
plant  improvement,  investigation  of  forage  croj)  conditions,  encour- 
agement m  the  production  of  new  crops  and  new  industries,  and  many 
other  lines  of  work.  In  some  special  cases,  notably  California,  close 
cooperation  has  been  effected,  having  for  its  object  the  establishment 
of  important  testing  gardens  and  other  allied  work.  With  the  assist- 
ance of  the  officers  of  the  California  experiment  station  a  testing  gar- 
den has  been  established  at  Chico,  Cal.  The  land  for  this  garden  has 
been  donated  to  the  experiment  station,  to  'be  held  in  trust  by  the 
station  for  the  use  of  the  Bureau. 

It  is  planned  to  carry  on  extensive  work  here  in  the  matter  of  test- 
ing grains,  fruits,  ana  other  crops  specially  adapted  to  the  Pacific 
Coast.  It  is  the  policy  of  the  Department  in  all  cooperative  work  with 
the  stations  to  fully  recognize  the  relations  of  the  stations  to  the  officers 
who  control  them.  Furthermore,  wherever  the  Department  desires 
to  undertake  work  in  a  State,  its  policy  is  to  endeavor  to  do  this  work 
in  cooperation  with  the  station. 

FARM   MANAGEMENT. 

In  order  to  properly  conduct  the  work  on  farm  management,  which 
has  already  been  set  forth  in  previous  reports,  an  office  has  been  estab- 
lished for  the  purpose.  The  object  of  this  office  is  to  bring  together 
in  systematic  shape  all  of  the  available  information  in  the  Bureau  in 
sucn  a  way  that  it  can  be  placed  in  the  hands  of  the  farmer  for  his 
practical  use.^  The  office  gathers  together  information  concerning 
farm  practice  in  all  sections  of  the  country  as  a  basis  for  further  work. 
It  secures  and  publishes  correct  records  of  crops  grown  and  the 
manner  of  growing  them,  for  the  information  of  others  who  desire  to 
follow  successful  plans.  It  encourages  farmers  to  visit  and  study 
experiment  station  work,  the  experiment  stations,  and  the  successful 
farmers  in  their  own  section.  It  encourages  diversification  in  farming 
where  continuous,  clean  cultivation  of  a  single  crop  has  impoverished 
the  soil.  It  outlines  systems  of  cropping  for  different  kinas  of  farm- 
ing in  all  sections  of  the  country,  ana  furnishes  data  in  the  matter  of 
properly  laying  out  farms,  fruit  plantations,  truck  gardens,  etc. 

BTTREAU  OF  FOBE8TBY. 

PRESENT  FOREST  SrTUATION   IN   THE   UNITED  STATES. 

The  present  outlook  as  regards  forestry  in  the  United  States  is 
exceedingly  hopeful.  The  lumber  industry  as  a  whole  is  now  awak- 
ening to  the  fact  that  lumbering  with  reference  to  future  as  well  as 
present  profits  may  be  good  business  and  ought  to  be  taken  into 
account  on  business  grounds.     A  growing  tendency  to  hold  cut-over 
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lands  is  plainly  marked  among  far-sighted  owners  of  large  hoklinss. 
This  means  that  conservative  management  on  the  part  of  those  ihk) 
operate  on  a  large  scale  is  fairly  launched.  Except  that  further  agi- 
tation is  essential  to  ^ve  the  facts  publicity,  the  general  adoption  d 
forestry  as  an  established  policv  now  depends  primarily  on  ousiness 
conditions  pure  and  simple.  The  question  whether  or  not  it  livill  pay 
is  one  to  be  settled  in  each  individual  case  by  study  of  conditions  on 
the  ground.  Forestry  can  not  alter  economic  conditions;  it  can  only 
use  them.  Forestry  is  now  in  actual  practice  on  large,  privately 
owned  tracts  in  seven  different  States.  This  is  the  direct  result  of  tlie 
past  work  of  this  Department  in  forestry. 

FIELDS  FOR   FUTURE   WORK  OF   THE   BUREAU. 
NEED  OF  INVEBTiOATING  QENBRAL  FOREST  PROBLEMS. 

Extensive  investigations  of  forest  conditions  and  of  methods  of 
operation  are  still  urgently  needed  before  the  road  to  practical  succe&<^ 
can  be  said  to  be  generally  open.  The  employment  of  foresters  by 
large  private  owners  to  supervise  operations  on  their  own  lands  is 
being  taken  up.  In  the  public  interest  this  needs  to  be  brought  aboat 
wherever  conditions  are  favorable,  but  more  and  more  the  promotion 
of  private  forestry  by  the  Bureau  of  Forestry  can  and  should  be  made 
incidental  to  its  other  functions  of  directing  the  management  of  public 
forest  lands  and  scientifically  investigating  general  forest  problems. 

In  the  case  of  small  owners  much  remains  to  be  done.  The  farmers 
of  the  country  are  learning  how  to  get  the  most  out  of  their  land  in 
other  ways  through  the  scientific  information  which  the  Department 
of  Agriculture  collects  and  diffuses.  So,  also,  in  the  case  of  timber 
yield,  studies  which  individuals  can  not  undertake  but  which  must  be 
made  if  the  wealth-producing  power  of  the  country  as  a  whole  is  to 
be  brought  to  its  highest  point,  need  to  be  prosecuted  in  the  public 
interest.     The  average  small  timber-land  owner  is  to-day  in  many 

f)arts  of  the  country  a  a  decided  disadvantage  in  comparison  with  the 
arge  owner,  because  he  lacks  both  working  capital  and  equally  broad 
knowledge  of  general  conditions.  It  is  true  that  large  lumbering 
operations  can  often  be  made  more  profitable  than  small,  but  it  is  not 
in  the  public  interest  that  small  owners  should  fail  to  make  a  profit 
which  is  within  their  reach  because  they  do  not  know  how  best  to 
utilize  what  thev  have  now,  or  do  not  realize  what  it  is  likely  to  be 
worth  in  the  future.  Thus  the  furtherance  of  that  part  of  this 
Department's  work  which  is  directed  toward  informing  the  small 
owner  how  he  can  to  advantage  practice  forestry  on  his  own  account, 
is  of  the  first  importance  for  the  best  use  of  the  200  million  acres  of 
woodlots  which  our  country  contains. 

SCIENTIFIC  STUDIES  AND   AID   IN   CARE  OF  STATE  AND   NATIONAL  FORBBTS. 

By  its  scientific  studies  of  American  forests  the  Bureau  of  Forestry 
has  prepared  a  solid  basis  for  practical  forestry.  Special  studies  of 
our  important  timber  trees  have  yielded  information  obtainable  in  no 
other  way  and  essential  to  the  management  of  forests  of  which  thej 
form  an  important  part.  There  is  now  no  considerable  portion  of  the 
United  States  for  wnich  the  Bureau  of  Forestry  has  not  at  hand  special 
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knowledge  bearing  directly  on  questions  pertaining  to  the  use  of  the 
forests.  Nevertheless,  what  has  been  done  is  haraly  a  beginning  in 
comparison  with  the  vastness  of  the  field. 

In  the  work  of  building  up  a  sound  permanent  policy  for  the  forests 
of  the  National  domain  the  Department  of  Agriculture  has  continued 
to  render  important  services.  Much  of  the  work  of  the  Bureau  of 
Forestry  during  the  year  has  been  the  examination  of  lands  already 
reserved  or  likely  to  be  reserved  in  order  to  recommend  the  exclusion 
from  them  of  such  areas  as  are  more  valuable  for  agriculture  than 
under  forest.  The  personnel  of  the  Bureau  of  Forestry  has  become 
practically  familiar,  oy  studies  on  the  ground,  with  every  phase  of  the 
question  of  putting  to  the  best  use  the  public  lands  of  tne  country. 
Thus  an  efficient  force  has  been  prepared  by  actual  experience,  as  well 
as  by  technical,  scientific  training,  for  the  demands  which  a  fully 
developed  National  forest  policy  must  eventually  impose. 

In  the  light  of  these  facts  it  is  plain  that  the  ultimate  function  of  the 
Bureau  of  JForestry  as  a  part  of  the  Government  administrative  equip- 
ment is  gradually  defining  itself.  Its  effort  to  introduce  forest  man- 
agement among  large  private  owners  at  the  earliest  possible  moment 
will  cease  to  te  necessary  when  it  becomes  generally  successful.  It 
was  undertaken  because  of  an  evident  urgent  public  need.  Destructive 
lumbering  had  already  greatly  reduced  the  area  of  productive  timber 
lands  in  tne  United  States,  and  its  continuance  was  a  menace  to  the 
future  prosperity  of  the  country.  Because  of  the  work  of  this  Bureau 
forestry  has  now  a  recognizea  standing  in  the  eyes  of  the  American 
lumber  trade.  The  Bureau  of  Forestry  is  giving  a  smaller  proportion 
of  its  time  to  the  preparation  of  working  plans  for  large  timber  tracts 
belonging  to  private  owners  than  ever  before,  and  bearing  a  smaller 
proportion  of  the  expense,  and  the  progress  of  the  past  year  has 
brought  visibly  nearer  the  time  when  it  can  withdraw  practically  or 
entirely  from  this  field. 

There  will  then  chiefly  remain  work  along  the  lines  of  (1)  scientific 
study  of  problems  which  have  a  practical  bearing  on  forest  utilization 
for  any  purpose;  (2)  cooperation  with  States  which  ask  advice  con- 
cerning forest  legislation,  administration,  or  the  formulation  of  a  State 
forest  policy,  and  (S)  the  discharge  of  whatever  duties  may  be  assigned 
to  it  in  connection  with  the  administration  of  the  public  lands  by  the 
National  Government. 

Along  this  latter  line  it  is  at  present  the  official  adviser  in  technical 
mattei*s  of  the  Departments  which  have  in  charge  forested  lands  under 
Oovernment  control,  both  here  and  in  the  Philippines,  and  it  is  also 
chiefly  responsible  for  recommending  changes  in  present  reserve 
boundaries  and  for  recommending  the  setting  aside  of  new  reserves. 
The  policy  which  lies  at  the  base  of  the  creation  of  the  reserves  is  that 
the  public  forests  should  not  be  withdrawn  from  use,  but  should  be 
managed  under  such  restrictions  as  will  insure  their  permanent  use- 
fulness. This  policy  this  Department  is  actively  furthering,  and  no 
part  of  its  work  is  more  important. 

LINEB   OF   WORK    REQUIRING   EXTENSION. 

An  increase  in  the  funds  available  for  the  Bureau  of  Forestry  is 
essential  to  make  it  possible  to  push  its  work  more  rapidly.  It  is  my 
purpose  to  provide  the  fullest  facilities  for  the  prompt  investigation 
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of  actual  or  proposed  forest  reserves,  as  well  as  for  further  examina- 
tions of  forested  parts  of  the  public  domain  not  now  reserved  which 
give  promise  of  permanent  value  as  sources  of  water  or  wood  supply. 
The  greatest  need  of  the  West  is  water.  In  many  States  future  settle- 
ment and  prosperity  depend  absolutelv  upon  its  conservation.  This 
again  largely,  m  many  cases  wholly,  depends  on  the  preservation  of 
the  forests.  To  make  possible  the  execution  and  extension  of  the 
work,  I  have  asked  for  an  increased  appropriation  for  the  Bureau  of 
Forestry  for  the  coming  year. 

Planting  on  forest  reserves. — ^The  work  of  planting  on  forest 
reserves  opens  another  fruitful  field.  In  the  San  Gabriel  Reserve  in 
California,  the  Pikes  Peak  Reserve  in  Colorado,  and  the  Dismal  River 
Reserve  in  Nebraska,  the  planting  has  been  begun  and  should  be  vigor- 
ously^ prosecuted.  In  the  first  two  cases  the  object  is  to  cover 
denuded  mountain  slopes  with  forest  growth,  in  the  interest  primarily 
of  water  conservation  and,  in  the  case  of  the  Nebraska  reserve,  to 
provide  a  future  valuable  timber  supply.  This  planting  is  under- 
taken only  after  a  careful  preliminary  survey  has  proved  that  there 
is  an  economic  need  for  new  growth  which  nature  can  not  supply,  and 
after  painstaking  experiment  has  demonstrated  what  methods  can  be 
depended  on  for  success.  Under  these  circumstances  expenditure  for 
planting  is  as  truly  economical  as  is  that  of  the  farmer  when  he  pur- 
chases seed  to  sow  that  he  may  harvest  the  increase.  I  believe  that  an 
addition  to  the  sum  available  for  this  work  will  be  amply  justified  by 
the  returns. 

The  development  of  economic  mining  will  soon  wait  for  the  growth 
of  trees  within  reasonable  distance.  The  miner  is  an  important  factor 
in  the  growth  of  many  of  our  States  and  of  the  country  at  large,  and 
should  iiave  all  facilities  given  him  to  conduct  his  work  on  the  most 
economic  basis.  Where  the  miner  ceases  work  the  farm  and  factory 
lose  a  market.  For  this  reason  the  miner  should  have  the  first  claim 
on  the  forest  for  such  timbers  as  he  requires. 

Studies  in  forest  products. — Auxiliary  to  studies  of  the  forest 
itself,  but  of  the  most  importance  in  relation  to  the  conservative  use 
of  our  forest  resources,  stand  the  studies  in  forest  products.  Among 
them  at  the  present  time  are  (1)  the  studies  in  timber  preservation, 
especially  of  railroad  ties,  which  promise  such  conspicuous  and  suc- 
cessful results  in  timber  economy;  (2)  the  experiments  in  timber  test- 
ing, to  ascertain,  under  such  conditions  as  obtain  in  actual  everyday 
practice,  new  strength  determinations  for  use  by  engineers,  architects, 
and  others;  and  (3)  the  investigations  of  the  tannin  content  of  barks, 
of  pulp  processes,  etc.  In  the  way  of  securing  large  economies  by  a 
comparatively  small  outlay  for  investigation,  no  more  promising  field 
for  useful  work  by  the  Bureau  of  Forestry  is  open  than  this. 

Cooperation  with  State  authorities. — The  desire  of  State  au- 
thorities for  the  assistance  of  the  Bureau  of  Forestry  in  cooperative 
work  and  in  framing  forest  legislation  and  their  willingness  to  con- 
tribute to  its  cost  are  facts  worth  noting.  State  cooperative  studies 
have  now  been  made  in  Marne,  New  Hampshire,  New  York,  Maryland, 
Michigan,  Wisconsin,  California,  and  Hawaii.  Were  this  Department 
prepared  to  push  the  work  along  this  line  large  results  could  be 
rapidly  secured.  The  whole  cause  of  forest  preservation  hinges  on 
the  interest  of  the  State  governments,  because  no  matter  how  fully 
persuaded  the  private  owner  may  be  that  forest  management  promises 
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0  yield  him  good  returns,  without  fair  assurance  of  safeguard  against 
re  and  of  equitable  taxi^tion  during  the  period  required  for  a  second 
rop  to  mature  on  cut-over  lands,  he  can  make  no  headway.  The 
xclusion  of  fire  depends  on  local  sentiment,  State  legislation,  and 
>tate  or  local  police  and  patrol.  Unless  the  States  are  awake  to  their 
iuty  toward  this  form  of  property  the  Federal  Government  can  do 
Lttfe  beyond  caring  for  its  own  nolaings.  In  California  one  result  of 
he  cooperative  work  now  going  on  is  the  drafting  of  what  appears  to 
>e  the  best  forest-fire  law  yet  drawn  up  in  this  country.  The  way  is 
low  open  for  a  great  advance  through  State  cooperation  if  the  requi- 
ite  means  of  meeting  its  cost  beyond  the  State  contributions  can  be 
Dade  available. 

SUCCESS  OF   FORESTRY  WORK. 

The  successive  advances  which  have  been  made  by  Congress  of 
•ecent  years  in  the  appropriation  for  the  Bureau  of  Forestry  offer  one 
>f  the  best  evidences  of  the  commendation  which  its  work  has  received. 
^ore  and  more  money  has  been  given  to  it  to  spend  because  it  has 
>roved  year  by  year  its  capacity  to  do  more,  and  more  practical,  good 
vork.  It  prosecutes  its  researches  solely  that  it  may  discover  and 
liffuse  information  which  contributes  to  our  National  well-being. 
bYithin  six  vears  its  force  has  increased  sixteenfold  and  its  expendir 
:ure  twelvefold;  but  neither  of  these  facts  is  an  adequate  measure  of 
ts  advance  in  practical  efficiency  or  of  its  success  in  changing  former 
conditions.  By  a  single  discovery — that  the  cup  and  gutter  system, 
levised  by  one  of  its  agents,  could  be  commercially  applied  to  the  pro- 
luction  of  crude  tui*pentine — it  is  now  saving  many  times  more  annu- 
iUy  to  the  naval-stores  industry  than  the  total  expenditures  of  the 
Bureau  during  the  whole  six  years. 

It  has  changed  forestry  for  businesi^  returns  in  the  United  States 
from  an  undemonstrated  and  doubtful  theory  into  a  well-established 
business  operation;  it  has  converted  the  lumber  industry  of  the  coun- 
try from  an  attitude  of  well-grounded  suspicion  to  one  of  support;  it 
has  converted  the  general  public  from  indifference  to  what  seemed  an 
impractical  outcry  to  an  intelligent  comprehension  of  what  forestry 
has  to  offer.  By  bringing  home  to  the  railroads  the  need  of  economic 
utilization,  preservative  treatment,  and  provision  for  future  supplies 
it  has  set  on  foot  a  movement  of  incalculable  importance.  By  teach- 
ing Western  farmei*s  how  to  plant  and  grow  trees  for  farm  protection 
and  local  timber  supplies  it  has  added  materially  to  the  comfort  and 

Srosperity  of  vast  regions  and  many  States.  More  important  still,  by 
emonstrating  the  capacity  of  the  forest  to  store  water,  and  by  ener- 
getic activity  to  guard  from  sale  or  destruction  forests  of  buportant 
protective  power,  it  has  contributed  to  the  success  of  National  irriga- 
tion, one  of  the  most  vital  developments  of  recent  years. 

But  though  this  Bureau  has  accomplished  and  is  accomplishing  prac- 
tical results  out  of  all  proportion  to  its  money  expenditure,  this  is  not 
exceptional  in  the  Department  of  Agriculture,  and  forms  in  itself  no 
justification  for  a  further  increase.  The  question  is  simply  in  each 
case  whether  the  country  will  be  better  off  by  spending  the  money  or 
by  not  spending  it.  There  are,  however,  certain  special  reasons  why 
the  Bureau  of  Forestry  should  have  made,  and  should  for  some  time 
continue  to  make,  an  exceptionally  rapid  growth.  Its  task  is  virtually 
that  of  building  up  a  new  science  in  this  country,  combined  with  that 
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of  getting  its  discoveries  recognized  and  applied  by  a  public  once  little 
alive  to  their  value.  No  other  branch  of  agricultural  science  has 
recently  been  in  such  need  of  development,  and  in  the  whole  history 
of  agricultural  progress  1  believe  that  no  other  similar  development 
was  ever  more  timely.  This  development  took  place  because  of  the 
unparalleled  National  need  created  by  the  vastness  of  the  interest 
involved  and  the  critical  point  which  forest  destruction  had  reached. 
And  there  is  still  much  to  be  done  before  this  new  science  can  over- 
take the  nation's  requirements. 

WORK  ACCOMPLISHED   DURING  THE  TEAR. 
COOPERATIVS  8TATB  FOREST  STUDIES. 

Forest  studies  in  cooperation  with  State  or  Territorial  governments 
were  carried  on  during  the  year  in  New  Hampshire,  Maryland^  Wis- 
consin, California,  and  Hawaii.  A  report  on  tne  work  in  New  Hamp- 
shire is  now  in  the  hands  of  the  printer.  It  contains  a  thorough  study 
of  the  main  forest  resources  of  tne  State,  and  will  afford  a  satisfacton^ 
basis  for  the  adoption  of  a  broad  and  far-sighted  State  forest  policy.  ' 

The  study  in  Hawaii  resulted  in  the  publication  of  a  bulletin  on 
''The  Forests  of  the  Hawaiian  Islands,"  in  the  adoption  by  the  Terri- 
torial government  of  its  recommendations,  and  the  appointment  of  a 
member  of  the  Bureau  of  Forestry  as  superintendent  of  forestry  in  the 
islands. 

A  map  and  report  embodying  results  of  the  work  in  Maryland  will 
appear  m  the  annual  report  of  the  State  geologist. 

In  California  over  20,000,000  acres  of  forest  were  mapped  and 
described;  the  growth  of  planted  eucalypts  was  studied;  important 
investigations  of  the  effects  of  chaparral  cover  on  water  conservation 
and  on  the  forest,  and  of  the  forest  replacement  on  denuded  areas, 
were  prosecuted;  and  the  study  of  forest  fires  was  continued,  with 
the  result  that  what  is  believed  to  be  the  best  fire  law  ever  prepared 
for  State  enactment  has  been  drafted  for  presentation  to  the 
legislature. 

FOREST  MEASURBMENTS. 

Of  forest  measurements  there  were  handled  during  the  last  fiscal 
year  the  results  of  over  24,000  acies  of  valuation  surveys,  over  33,000 
analyses  of  trees,  16,000  height  measurements,  and  2,300  tai>er  meas- 
urements. The  volume  of  tnis  work  does  not,  however,  measure  its 
importance.  In  computing,  compiling,  and  digesting  the  mass  of 
information  supplied  by  the  field  studies  of  the  Bureau  the  accumula- 
tion of  details  would  count  for  little  if  the  results  were  worked  up  bj 
purely  routine  or  mechanical  methods.  The  task  imposed  is  to  create 
a  body  of  scientific  knowledge  by  developing  to  signincant  conclusions 
the  raw  material  turned  in — a  task  calling  first  of  all  for  intelligence 
and  insight.  The  result  is  real  advance  in  accurate  knowledge  of 
forest  conditions  and  increasing  ability  to  direct  practical  operations. 
Both  in  the  preparation  of  working  plans  and  in  the  special  studies 
of  commercial  trees  and  forest  problems  which  have  been  made  during 
the  year  the  eflSciency  of  the  work  included  under  forest  measure* 
ments  has  been  demonstrated. 
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F0RB8T  MANAQKMBNT. 

The  work  of  the  Bureau  under  the  act  of  Congress  of  June  27. 1902, 
known  as  the  Morris  bill,  has  proved  that  conservative  lumbering 
under  practical  regulations  pays  in  the  white-pine  region  of  northern* 
Minnesota.  In  point  of  fact  a  higrher  price  was  obtained  for  the  timber 
sold  under  that  act,  to  be  cut  ana  removed  under  rules  prescribed  by 
the  Forester,  than  similar  adjacent  timber  brought  shortly  before, 
when  sold  without  such  restrictions.  On  about  one-fourth  of  the 
200,000  acres  to  be  lumbered  the  5  per  cent  of  timber  to  be  left  standing 
had  been  selected  and  marked  at  the  end  of  the  fiscal  year. 

During  the  year  applications  for  assistance  in  introducing  forest 
management  on  private  holdings  were  received  from  47  owners  of 
large  tracts,  covering  nearly  4,000,000  acres,  and  from  89  owners  of 
woodlots  with  a  total  area  of  about  6,600  acres.  The  field  work  for 
eight  working  plans  for  large  tracts,  covering  about  1,000,000  acres, 
was  completed,  and  for  68  woodlots  of  nearly  19,000  acres  total  area. 

The  eight  working  plans  for  large  tracts  were  studies  of  typical 

Kroblems  in  five  widely  separated  States.  In  Minnesota  a  tract  of 
ind  formerly  covered  mainljr  with  white  and  Norway  pine,  a  large 
part  of  which  has  been  lumbered  and  is  now  entirely  unproductive,  pre- 
sented a  characteristic  example  of  much  of  the  remaining  forest  land 
of  the  lake  region.  The  plan  of  management  devised  provides  for 
reproduction  from  seed  trees  and  for  fire  protection.  In  Alabama  a 
working  plan  was  prepared  for  two  forests  of  virgin  longleaf  pine, 
owned  Dy  one  company,  which  wished  to  be  assured  of  a  continuous 
mill  supply.  In  Texas  another  longleaf -i)ine  study  completed  during 
the  vear  furnished  the  material  for  estimating  present  and  future 
yields  of  longleaf  and  at  the  same  time  demonstrated  the  wastefulness 
of  some  of  the  lumbering  methods  now  commonlv  followed. 

In  West  Virginia  a  tract  covered  with  hardwood,  hemlock,  and 
spruce  forest,  much  of  which  is  in  poor  condition,  was  studied  to 
ascertain  the  practicability  of  management.  In  New  Hampshire  three 
working  plans  were  prepared:  one  for  a  tract  where  the  requirement 
was  primarily  the  improvement  of  a  forest-park  property;  tne  second 
for  tne  tract  of  a  manufacturing  company  wishing  to  secure  a  steady 
supply  of  box  boards  and  increase  the  productiveness  of  the  forest; 
and  the  third  for  a  White  Mountain  tract,  where  the  chief  requirement 
was  a  system  of  fire  protection. 

Commercial  tree  studies  of  the  year  included  balsam  fir,  paper 
birch,  poplar,  loblolly  pine,  and  red  gum. 

DENDROLOGY. 

Reports  which  mark  the  conclusion  of  the  field  studies  of  Missouri 
swamp  forests  and  Ohio  hardwood  forests,  and  of  the  laboratory 
studies  of  gums,  resins,  tan  barks,  and  pulp- wood  fibers  conducted  in 
cooperation  with  the  Bureau  of  Chemistry,  were  completed  during  the 
year.  Field  work  was  completed  in  the  studies  of  California  big  trees 
and  bristlecone  fir,  and  of  turpentine  orcharding  and  laboratorv  work 
in  a  cooperative  investigation  of  turpentine  adulterants.  A  descrip- 
tive study  of  the  forests  of  Suffolk  and  Nassau  counties,  Long  Island, 
was  begun  and  finished;  investigations  of  Pacific  coast  tan-bark  trees 
and  of  basket-willow  culture  were  continued;  and  an  investigation  of 

12598-04 i 


50       BEPOBT  OF  THE  SEOSSTABY  OF  AGBIOULTURE. 

methods  of  turpentine  distillation,  with  special  reference  to  improving 
commercial  processes  of  production  in  this  country,  was  be^n. 
Experiments  bearing  on  the  culture  of  the  surar  maple  were  made  to 
supplement  a  study  of  the  sugar-maple  industry  previously  com- 
"pleted.  The  collection  of  forest  photographs  received  notable  addi- 
tions by  exchange  with  foreign  countries,  and  by  gifts  as  well  as  by 
the  normal  increase  from  the  new  photographs  obtained  by  the  Bureau 
of  Forestry  in  connection  with  its  field  work, 

'  FOBBBT  EXTBNSION. 

In  the  work  of  cooperation  with  private  owners  to  promote  forest 
planting  the  Bureau  of  Forestry  prepared  during  the  year  42  planting 
plans  for  an  aggregate  of  over  2,800  acres.  Altogether  834  planting 
plans  have  been  made  for  land  in  52  States  and  l^rritories.  This  is 
a  work  of  high  utility,  particularly  in  those  regions  of  the  West 
where  timber  and  water  are  scarce  and  farm  protection  against  hot  or 
cold  winds  is  important.  Cooperation  is  confined  to  the  giving  of 
expert  advice;  all  the  expense  of  the  planting  is  borne  by  the  owner. 
By  the  adoption  of  a  system  of  regional  studies  rapid  progress  is 
being  made  toward  a  point  at  which  this  expert  advice  can  ordinarily 
be  given  by  correspondence.  When  this  Doint  is  reached,  the  Bureaa 
of  Forestry  will  be  in  a  position  to  contribute  materially  to  the  well- 
being  of  wide  regions  at  almost  no  expense. 

in  forest-reserve  planting  extensive  operations  are  now  under  way 
in  Nebraska,  where  previous  experiments  have  pointed  out  how  plant- 
ing on  a  large  scale  can  be  made  successful.  In  the  spring  of  1904 
there  were  taken  from  the  nursery  and  planted  in  the  Dismal  Biver 
Reserve  300,000  seedlings,  of  which  over  90  per  cent  survived. 
Highly  eflScient  and  economical  methods  of  doing  this  work  were  de- 
vised. Preliminary  preparations  for  planting  were  made  in  the  Nio- 
brara Reserve,  Nebraska,  the  San  Gabriel  Reserve,  California,  and 
the  Pikes  Peak  Reserve,  Colorado. 

Studies  of  natural  forest  replacement  were  conducted  in  Colorado, 
western  Kansas^  western  Nebraska,  northern  New  Mexico,  and  New 
England. 

Ttxe  investigation  of  forest  fires,  with  especial  reference  to  methods 
of  preventing  and  controlling  them,  has  been  continued,  and  encour- 
aging progress  made.  The  study  of  the  reclamation  of  shifting  sand 
tbrou^  forest  growth  was  continued. 

FOREST  PRODUCTS. 

The  studies  in  timber  preservation  conducted  by  the  Bureau  of 
Forestry  are  yielding  results  of  large  economic  importance.  Exten- 
sive experiments  were  conducted  during  the  year  in  the  West  with 
longleaf,  shortleaf ,  loblolly,  lodgepole,  and  Vestem  yellow  pine,  spruce, 
and  white  and  red  fir  ties.  Ties  were  employed  for  these  tests  partly 
because  of  the  opportunities  for  experiments  of  general  application 
afforded  by  the  selection  of  this  form  of  timber,  and  partly  because  o{ 
the  intrinsic  importance  of  the  specific  subject  of  tie  preservation. 
These  experiments  have  already  developed  a  number  of  important 
facts  connected  with  timber  seasoning  and  preservation. 

In  the  Central  States  similar  experiments  were  made  with  a  large 
number  of  hardwood  timbers,  especially  with  those  possibly  capable  of 
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KUine  the  place  for  certain  uses  of.  white  oak  and  hickory,  the  supply 
[>f  which  is  dwindling  fast.  It  was  found  that  chemical  treatment 
will  permit  their  use  for  structural  puri)oses;  that  conspicuous 
improvement  in  present  methods  of  seasoning  is  possible;  and  that  the 
dfFectiveness  of  preservative  treatment  of  red  oak  is  greatly  increased 
by  thorough  seasoning  both  before  and  after  treatment. 

In  the  &st  the  seasoning  of  and  application  of  preservatives  to  tele- 
graph and  telephone  poles  and  cross  arms  were  mvestigated,  and  dis- 
coveries which  render  possible  considerable  economies  were  made. 
Further  experiments  to  reduce  the  rate  of  decay  of  poles  at  the  butt 
Eire  under  way.  Seasoning  experiments  are  in  progress  with  Adiron- 
dack hardwoods. 

The  investigation  of  the  strength  of  timbers  directly  meets  the  needs 
of  engineers,  architects,  and  others  who  have  to  do  with  the  use  of  con- 
struction timber,  and  is  likely  to  be  followed  by  a  revision  of  specifica- 
tion requirements  and  grading  rules.  Large  timbers  in  market  forms 
and  sizes,  of  red  fir,  western  nemlock,  and  loblolly  and  longleaf  pine 
were  tested.  Eastern  investigations  of  many  species  are  needed 
in  the  interest  of  the  most  economical  use  of  our  timber  supply;  for  it 
is  undoubtedly  true  that  timber  trees  neglected  hitherto  will  be  found 
to  possess  unsuspected  value. 

Other  important  lines  of  investigation  pursued  were  a  study  of  the 
mechanical  properties  of  red  gum,  whicn  established,  among  other 
things,  its  suitability  for  carriage  manufacture;  studies  of  the  relative 
strength  of  various  forms  of  tie  fastenings  and  of  devices  to  prevent 
the  rapid  wear  of  soft  timbers  protected  against  decay  by  preservative 
treatment;  and  a  study  of  the  enect  of  moisture  content  on  the  strength 
of  timber. 

LOUISIANA  PURCHASB    BZPOBITION   FORBBT  EXHIBIT. 

The  most  extensive  and  complete  forest  exhibit  ever  made  by  this 
Bureau  was  installed  at  the  Exposition  at  St.  Louis.  It  included  the 
execution  out  of  doors  of  tree-planting  plans  and  the  setting  of  trees 
adapted  to  every^  part  of  the  country,  and  an  exhibit  of  the  best  forest 
nursery  methods.  A  full  exhibit  by  transparencies,  pictures,  and 
apparatus  illustrated  every  phase  of  our  forestry  work  and  forest  con- 
ditions in  all  parts  of  the  country.  Methods  of  testing  commercial 
timber  were  illustrated,  and  an  experimental  plant  for  wood  preserva- 
tion was  established  and  operated  during  the  Fair. 

BT7BBAT7  OF  OHBMIBTBT. 

The  Bureau  of  Chemistry,  during  the  last  few  years,  has  expanded 
the  sphere  of  its  activity  in  many  directions. 

AID  TO  OTHEB  DEPABTMENT8. 

First  to  be  noticed  of  this  expansion  is  the  work  done  under  that 
authorization  by  Congress  which  secures  the  services  of  this  Bureau 
for  the  other  Departments  of  the  Government.  Under  this  authority 
the  amount  of  work  which  has  been  done  for  the  other  Departments 
has  rapidly  increased.  This  is  especially  true  of  chemical  determina- 
tions in  collaboration  with  the  Treasury  Department. 
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For  the  Department  of  Justice  extensive  investigations  have  been 
undertaken  to  determine  the  injuries  suffered  by  forest  reserves  from 
the  fumes  of  smelters.  For  this  Department,  also,  numerous  chem- 
ical investigations  have  been  made  in  connection  with  cases  arining  in 
the  administration  of  justice  in  the  Indian  reservations  and  in  certain 
cases  of  poisoning  which  have  occurred  within  those  reservations. 

For  the  Post-OflBice  Department  extensive  examinations  have  been 
made  of  canceling  stamps  and  the  inks  used  therewith;  also  of  alleged 
remedies  offered  by  advertisements  through  the  mails  and  regarded  by 
the  postal  authorities  as  fraudulent  in  their  nature. 

For  the  various  Departments  a  large  number  of  analyses  have  been 
made  of  articles  offered  under  contract  to  determine  whether  these 
articles  are  of  the  quality  and  purity  specified  in  the  contracts. 

FOOD  INSPECTION. 

The  second  important  item  in  the  expansion  of  the  work  of  the 
Bureau  of  Chemistry  has  been  the  estaolishment  of  inspection  for 
imported  food  products.  Attention  is  invited  to  the  fact  that  under 
this  law  the  character  of  food  products  imported  to  this  country  has 
been  greatly  improved. 

In  former  years  the  United  States  was  regarded  as  the  dumping 
ground  for  the  refuse  teas  of  the  commerce  of  the  world.  Many  years 
ago,  in  order  to  overcome  this  evil,  a  system  of  inspection  of  imported 
teas  was  established  and  has  since  been  maintained.  Under  the 
beneficent  working  of  this  system  Americans  are  now  certain  of  being 
able  to  purchase  pure  and  wholesome  tea,  since  it  is  almost  impossible 
for  spurious  and  adulterated  teas  to  find  their  way  into  this  country. 
Congress  has  now  extended  this  system  of  inspection  to  all  foocb, 
beverages,  and  condiments  imported  into  the  United  States.  There 
is  every  reason  to  believe  that  when  this  system  is  thoroughly  estab- 
lished an  improved  condition  comparable  to  that  which  has  Siken  place 
in  teas  may  oe  anticipated. 

FOOD    STANDARDS. 

Another  important  advance  which  deserves  special  attention  is  that 
relating  to  standards  of  purity  for  food  products.  The  Secretary  of 
Agriculture  has  been  authorized  by  Congress  to  fix  standards,  and  in 
order  that  they  may  be  just  and  reasonable  he  has  been  authorized  to 
call  to  his  assistance  the  experts  of  the  Association  of  Official  Agri- 
cultural Chemists  and  other  experts,  as  he  may  see  fit,  to  advise  him 
in  regard  to  such  matters.  The  work  of  ascertaining  these  proper 
stanoards,  in  collaboration  with  the  Association  of  Official  Agricultural 
Chemists,  has  been  committed  to  the  Bureau  of  Chemistry.  Already 
considerable  progress  has  been  made  along  this  desirable  hue  of  inves- 
tigation and  a  number  of  standards  of  food  products  have  already  been 
fixed  by  proclamation.  It  is  proposed  to  extend  this  useful  work 
until  practically  all  the  substances  used  by  our  citizens  as  foods,  bev- 
erages, and  condiments  shall  have  a  fixed  standard  of  purity  to  which 
all  manufacturers  may  attain  by  proper  care  in  the  preparation  of 
products  of  this  kind. 
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EXFERIMEMT8  WITH  BOBAX  IN  FOOD, 

The  work  of  the  Bureau  of  Chemistry  in  the  study  of  the  effect 
upon  digestion  and  health  exerted  by  preservatives,  coloring  matter, 
and  other  substances  added  to  food  has  been  continued  in  the  same 
painstaking  and  thorough  manner  as  in  the  preceding  vear.  The 
great  ouantity  of  data  secured  in  this  work  in  relation  to  tne  effect  of 
borax  has  been  compiled  and  is  now  being  published.  These  studies 
of  the  effect  of  borax  have  led  to  certain  definite  conclusions  which 
are  of  the  utmost  interest  to  manufacturers  of  food  products  into 
which  borax  has  often  been  introduced,  and  to  the  consuming  public. 

The  effects  of  the  preservatives  upon  the  functions  of  the  body 
have  been  studied  in  detail.  It  is  admitted  that  there  is  a  necessity 
for  mineral  substances  in  the  blood,  as  they  are  essential  to  the  func- 
tional activity  of  the  various  organs  of  the  body,  irrespective  of  any 
part  they  may  take  in  direct  nutrition.  The  necessity,  for  example, 
of  saline  solutions  in  the  blood  is  known  to  every  physiologist,  but  it 
is  evident  that  these  saline  solutions  can  be  derivea  from  materials  of 
common  occurrence  and  naturally  found  in  food  products,  or  usually 
added  thereto  as  condiments,  such  as  common  salt. 

At  the  same  time  it  must  not  be  forgotten  that  this  does  not  excuse 
the  introduction  of  other  soluble  boaies  which  have  a  detrimental 
effect  upon  the  functional  activities,  and  the  excretion  of  which  imposes 
an  additional  burden  upon  the  excretory  organs.  For  although  such 
substances  might  not  impair  the  efficiency  of  these  organs  for  a  number 
of  years,  they  would  finally  produce  a  condition  of  exhaustion  which 
would  be.followed  by  serious  consequences. 

USB  OF  SMALL  QUANTITIES  AS  PRKBERVATIVB. 

The  argument  that  small  quantities  of  deleterious  substances  mav 
be  used  without  harm  is  not  logical,  nor  can  it  be  based  upon  the  result 
of  the  experiments  which  have  oeen  made.  On  the  other  hand,  the  log- 
ical conclusion  which  seems  to  follow  from  the  data  at  our  disposal  is  that 
the  use  of  boric  acid  and  equivalent  amounts  of  borax  should  be 
restricted  to  those  cases  where  the  necessity  therefor  is  clearly  mani- 
fest, and  where  it  is  demonstrable  that  otner  methods  of  food  pre- 
servation are  not  applicable,  and  that  without  the  use  of  sudi  a 
preservative  the  deleterious  effects  produced  by  the  foods  themselves 
by  reason  of  decomposition  would  be  far  greater  than  could  possibly 
come  from  the  use  of  the  preservative  in  minimum  quantities.  In 
these  cases  it  would  also  follow,  apparently  as  a  matter  of  public 
information,  and  especially  for  the  protection  of  the  young,  sick,  and 
debilitated,  that  each  article  of  food  should  be  plainly  labeled  and 
branded,  so  as  to  show  the  character  and  quantity  of  the  preservative 
employed. 

EFFBCTT  UPON   HEALTH   OF  VARYING  AMOUNTS  OF  BORAX. 

The  most  interesting  of  the  observations  which  were  made  during 
the  progress  of  the  experiments  was  in  the  study  of  the  direct  effect 
upon  health  of  boric  acid  and  borax  when  administered  in  food.  When 
boric  acid  or  its  equivalent  in  borax  is  .taken  with  the  food  in  small 
quantities,  not  exceeding  half  a  gram  (7i  grains)  a  day,  no  notable 
effects  are  immediately  produced.    The  medical  symptoms  of  the  cases 
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in  long-continued  exhibitions  of  small  doses,  or  in  large  doses  extend- 
ing over  a  shorter  period,  show  in  many  instances  a  manifest  tendency 
to  diminish  the  appetite  and  to  proauce  a  feeling  of  fullness  and 
uneasiness  in  the  stomach,  which  in  some  cases  results  in  nausea,  with 
a  very  general  tendency  to  produce  a  sense  of  fullness  in  the  head, 
which  is  often  manifested  as  a  dull  and  persistent  headache.  In  addi- 
tion to  the  uneasiness  produced  in  the  region  of  the  stomach,  there 
appear  in  some  instances  sharp  and  well-located  pains  which,  however, 
are  not  persistent.  Although  the  depression  in  the  weight  of  the  body 
and  some  of  the  other  symptoms  produced  persist  in  the  after  periods, 
there  is  a  uniform  tendency  manifested  alter  the  withdrawal  of  the 
preservative  toward  a  recovery  from  the  unpleasant  sensations  in  the 
stomach  and  head  above  mentioned. 

The  administration  of  boric  acid  to  the  amount  of  4  or  5  grams  per 
day,  or  borax  equivalent  thereto,  continued  for  some  time,  results  in 
inost  cases  in  loss  of  appetite  and  inabilitv  to  perform  work  of  any 
kind.  In  many  cases  the  person  becomes  ill  ana  unfit  for  duty.  The 
administration  of  3  grams  per  day  produced  in  many  cases  the  same 
symptoms,  although  it  appeared  that  a  majority  of  the  men  under  obser- 
vation were  able  to  take  3  grams  a  dav  for  a  somewhat  protracted 
period  and  still  perform  their  duties.  They  commonly  felt  injurious 
effects  from  the  dose,  however,  and  it  is  certain  that  the  normal  man 
could  not  long  continue  to  receive  3  grams  per  day. 

In  many  cases  the  same  results,  though  less  marked,  follow  the 
administration  of  borax  to  the  extent  of  2  grams  and  even  of  1  gram 
per  daj,  although  in  some  of  the  cases  studied  the  illness  following  the 
administration  of  borax  and  boric  acid  in  those  proportions  may  be 
explained  by  other  causes,  chiefly  la  grippe. 

'  The  administration  of  borax  and  boric  acid  to  the  extent  of  one-half 
gram  per  day  yielded  results  markedly  different  from  those  obtained 
with  larger  quantities  of  the  preservatives.  This  experiment,  con- 
ducted as  it  was  for  a  period  of  fifty  days,  was  a  rather  severe  test, 
and  it  appeared  that  in  some  instances  a  somewhat  unfavorable  result 
attended  its  .use.  On  the  whole  the  results  show  that  one-half  gram 
per  day  is  too  much  for  the  normal  man  to  receive  regularly.  On 
the  other  hand,  it  is  evident  that  the  normal  man  can  receive  one- 
half  gram  per  day  of  boric  acid,  or  of  borax  expressed  in  terms  of 
borac  acid,  for  a  limited  period  of  time  without  much  danger  of 
impairment  of  health. 

It  is,  of  course,  not  to  be  denied  that  both  borax  and  boric  acid  are 
recognized  as  valuable  remedies  in  medicine.  There  are  certain  diseases 
in  wnich  these  remedies  are  regularly  prescribed,  both  for  internal  and 
external  use.  The  value  which  they  possess  in  these  cases  does  not 
seem  to  have  any  relation  to  their  use  in  the  healthy  organism  except 
when  properly  prescribed  as  prophylactics.  The  fact  that  any  remedy 
is  useful  m  disease  does  not  appear  to  logically  warrant  its  use  at  any 
other  time. 

It  appears,  therefore,  that  both  boric  acid  and  borax,  when  corktin- 
uously  administered  in  small  doses  for  a  long  period  or  when  given  in 
large  quantities  for  a  short  period,  create  disturbances  of  appetite,  of 
digestion,  and  of  health. 
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TE8TINO  OF  BOAD  MATEBIAL6. 

The  work  of  the  Road  Material  Laboratory,  now  the  Division  of 
Tests,  has  been  much  broadened  and  its  value  and  importance  increased 
during  the  past  fiscal  year.  The  routine  tests  on  road  materials  are 
carriea  on  as  usual,  and  several  of  the  tests  have  been  improved  and 
standardized.  The  importance  of  testing  rocks  to  be  used  in  road 
building  is  being  recognized  at  the  present  time  by  the  leading  high- 
way engineers  of  the  country,  and  a  number  of  laboratories  modeled 
after  the  Department  Road  Material  Laboratory  have  been  established 
in  different  places. 

STUDY  OF  CLAYS   FOB  BOAD  MAKING. 

Of  the  228  samples  of  road  materials  reported  for  the  past  year,  35 
were  clays.  This  is  mentioned  to  show  the  high  percentage  which 
clay  bears  to  the  whole  number  of  samples  received;  for  it  is  a  fact 
not  generally  recognized  that  in  vast  areas  throughout  the  country 
clay  IS  the  only  material  of  which  roads  can  be  built.  For  this  reason 
much  time  has  been  spent  in  stud ving  the  physical  properties  of  clays 
in  the  endeavor  to  devise  methods  by  which  they  can  be  utilized  in 
road  making.  It  ma^  be  mentioned  here  that  up  to  the  present  time 
but  one  method  of  using  clay  in  road  building  has  been  known — that  is, 
to  mix  it  in  the  proper  proportion  with  sand.  This  method,  however, 
is  not  always  practicable,  for  in  many  districts  sand  is  difficult  to 
obtain.  Many  of  the  Western  railroads  running  through  areas  of  the 
country  where  rock  ballast  was  impossible  to  obtain  have  been  in  the 
habit  of  burning  or  clinkering  clay  with  open  wood  and  coal-slack 
fires  along  the  line  of  their  roads.  This  clinkered  clay  has  been  suc- 
cfessfuUy  used  for  some  time  past  as  a  railroad  ballast. 

Many  inquiries  had  been  received  as  to  methods  of  treating  roads  in 
some  of  the  Western  and  Southwestern  States,  where,  owing  to 
absolute  lack  of  hard  materials  and  to  the  extremely  sticky  nature  of 
the  country  clays,  many  of  the  farmers  were  absolutely  cut  off  from 
the  towns  during  the  wet  portions  of  the  year.  It  was  apparent  that 
if  the  local  clays  could  be  cheaply  burnt  to  a  hard,  dense  clinker  a 
good  road  material  could  be  provided.  Preliminary  to  actual  work 
on  a  large  scale  and  expensive  experiments  on  the  ground,  it  was 
necessary  to  make  laboratory  tests  of  the  clays  to  see  whether  they 
would  bum  to  a  dense,  hard  clinker.  Samples  of  the  well-known 
so-called  gumbo  clajr  were  sent  to  the  laboratory  from  the  Yazoo 
district  of  Mississippi.  These  samples  were  experimentally  burned  in 
the  laboratory  of  tne  Division,  and  it  seemed  quite  possible  to  use  the 
cWs  in  the  manner  as  indicated  aboye. 

Following  upon  this  experiment,  the  Office  of  Public  Road  Inquiries 
built  an  experimental  road  in  Yazoo  City  which  has  been  reported 
successful.  It  is  needless  to  point  out  the  ffreat  importance  of  the 
success  of  such  experiments  in  relation  to  road  building  in  localities  in 
which  no  rock  is  to  be  had. 

IMPORT  AND  DOMBSnC  PRODUCTION  OP  CLATB. 

Since  it  is  shown  by  many  letters  of  inquiry  that  information  is 
being  sought  by  people  all  over  the  country  on  the  subject  of  testing 
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of  clays  for  the  various  purposes  for  whidi  they  are  used,  other  than 
road  building,  special  tests  are  now  carried  on  to  that  end.  A  furnace 
hafl  been  installed  and  actual  burning  tests  on  clays  are  now  made.  In 
order  to  further  stimulate  interest  in  the  development  of  native  clay 
bodies,  a  special  circular  was  issued  on  ^^The  useful  properties  of 
clays.^'  The  aim  of  this  circular  was  to  give  information  in  the  sim- 
plest possible  way  to  people  who  were  not  supposed  to  possess  tech- 
nical knowledge  of  clays.  That  the  object  has  been  attained  is  shown 
by  the  increased  correspondence  of  the  Division  on  this  subject.  The 
circular  particularly  points  out  that  for  the  year  1902,  the  last  year 
for  which  the  official  figures  are  available,  the  total  imports  of  foreign 
clays  to  this  country  were  valued  at  $1,154,805,  while  the  domestic 
clays  produced  were  valued  at  $2,061,072.  Since  the  country  pos- 
sesses unusually  fine  clay  bodies,  a  great  many  of  which  up  to  the 
present  time  await  development,  any  stimulation  of  interest  among 
the  people  to  develop  our  native  clays  must  be  of  great  value. 

CEMENTING  POWER  OF  ROAD  MATERIAL. 

The  satisfactory  investigation  of  the  important  property  of  bind- 
ing or  cementing  of  road  materials  when  used  upon  roads  has  been 
continued  and  much  new  evidence  has  been  obtained. 

Under  the  old  rule-of -thumb  methods  of  road  building  one  sort  of 
rock  was  supposed  to  be  as  good  as  another.  Miles  and  miles  of  expen- 
sive roads  have  been  built  in  a  haphazard  way,  of  any  sort  of  material 
that  was  available,  and  many  of  such  roads  have  ^^  raveled  "  and  gone  to 
pieces  almost  as  rapidly  as  they  could  be  built.  Since  the  establish- 
ment of  the  proper  methods  of  testing  and  investigating  these  mate- 
rials, there  has  been  noticed  a  great  improvement  of  roads.  The  most 
intelligent  and  progressive  of  the  State  nighway  engineers  are  availing 
themselves  of  the  opportunities  extended  to  them  oy  the  Department 
of  Agriculture  for  studying  and  familiarizing  themselves  with  the 
physical  properties  of  the  materials  which  they  are  about  to  use  before 
risking  the  public  moneys  in  expensive  work. 

The  hardness  and  toughness  of  a  rock  which  is  going  to  be  used  on 
a  road  are,  as  everyone  Knows,  important  properties,  but  the  property 
which  causes  this  rock  under  the  influence  of  traffic  to  bind  or  cement 
together  so  as  to  form  a  smooth,  even,  impervious  shell  on  the  sur- 
face of  a  road  is  even  more  important.  When  the  work  of  the  Road 
Material  Laboratory  first  began  the  importance  of  this  quality  had 
hardly  been  recognized,  and  absolutely  nothing  was  known  as  to  the 
reason  why  one  rock  should  possess  this  property  to  a  very  high 
degree  and  another  of  perhaps  identically  the  same  name  and  species 
should  be  entirelv  lacking  in  it. "  The  closest  investigation  has  been 
given  to  this  subject  and  to  the  collection  of  all  possible  data  and 
information,  not  only  from  the  theoretical  and  laboratory  standpoint, 
but  also  from  a  practical  point  of  view.  It  is  safe  to  say  that  its  sat- 
isfactory solution  has  been  accomplished.  A  bulletin  on  *  *  The  Cement- 
ing Value  of  Road  Materials"  has  just  been  published,  and  the  publi- 
cation of  more  work  in  the  same  line  will  follow  shortly. 

A  new  test  for  determining  the  toughness  of  rock  and  asphalt  mix- 
tures for  road  building  was  brought  out  during  the  past  year,  and 
several  new  tests  are  at  present  being  developed. 
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CONCRETE  FOR  FENCE  POSTS,   ROOFS,   ETC. 

On  the  1st  of  last  July  the  Road  Material  Laboratory  was  made  a 
DivisioD,  and  its  name  changed  to  the  Division  of  Tests.  The  object 
of  this  change  was  to  establish  in  the  Department  a  laboratory  where 
all  materials  of  construction  relating  to  agriculture  could  be  tested  and 
allied  problems  investigated.  In  pursuance  of  this  change,  seveml 
lines  ox  research  have  been  taken  up.  The  first  problem  selected  was 
to  determine  whether  or  not  a  thoroughly  practical  concrete  fence  post 
reenforced  with  steel  could  be  made  sufficiently  cheap  to  be  usea  by 
farmers.  The  advantages  of  such  fence  posts  would  be  many.  The 
price  of  wood,  particularly  of  the  varieties  used  for  fence  posts,  is 
continually  rising,  and  even  now  the  price  is  almost  prohibitory  in 
some  sections  of  the  country.  Further,  a  properly  constructed  con- 
crete fence  post  would  be  permanent,  as  it  would  neither  rot  nor 
undergo  disintegration.  A  variety  of  methods  of  reenforcement  have 
already  been  tried,  and  the  experiments  are  being  pushed  as  rapidly 
as  possible.     The  results  so  far  obtained  have  been  most  satisfactory. 

Experiments  of  a  similar  nature  to  the  above  are  about  to  be  begun 
on  methods  for  making  concrete  drains,  watering  troughs,  roofs,  and 
barns,  with  the  hope  that  concrete  construction,  so  rapidly  developing 
in  the  large  cities,  can  be  applied  with  benefit  to  the  farm. 

The  question  of  the  structure  and  constitution  of  hydraulic  cements 
is  a  matter  of  the  very  greatest  importance.  The  Division  of  Tests 
has  in  preparation  a  paper  which  I  have  good  reason  to  believe  will  be 
accepted  as  the  solution  of  this  much-discussed  question. 

USE   OF  OIL  ON  ROADS. 

Much  interest  has  been  felt  in  different  parts  of  the  country  in  the 
use  of  oil  for  treating  the  surfaces  of  highways,  in  order  to  lay  the 
dust  and  to  offer  a  hard,  impervious,  waterproof  surface.  It  is  well 
known  that  in  California  sucn  treatment  of  roads  has  met  with  a  high 
degree  of  success.  Similar  experiments,  however,  when  carried  out 
in  the  East,  proved  complete  failures;  the  Eastern  oil  failed  to  bind  on 
the  surface  of  the  road,  and  did  not  lead  to  the  desired  result.  When 
it  was  found  that  the  main  difference  between  the  California  natural 
oils  and  the  Eastern  and  Texas  oils  lay  in  the  fact  that  the  California 
oils  contained  an  asphalt  base,  while  the  Eastern  oils  contained  a  petro- 
leum or  vaseline  base,  the  Division  of  Tests  immediately  suggested 
that  the  cause  of  the  failure  of  previous  Eastern  experiments  was 
directly  due  to  this  fact,  and  roaa  builders  throughout  the  countrv 
Mrere  urged  to  make  experiments  with  mixtures  of  crude  oils  with 
crude  asphaltum.  Last  summer  the  (Commissioners  of  the  District  of 
Columbia  consented  to  make  such  an  experiment.  A  street  in  Wash- 
ington was  selected  for  the  purpose  and  a  number  of  mixtures  of 
Southern  crude  oil  and  asphaltum  were  spread  in  adjacent  sections.  At 
first  the  experiment  was  looked  upon  as  a  failure,  but  the  road  has 
been  steadily  improving,  and  at  present  there  is  every  promise  of  the 
experiment  proving  a  success.  If  it  proves  true  that  mixtures  of  East- 
em  crude  oil  and  asphaltum  make  as  good  roads  as  the  California  oils 
do,  a  very  great  advance  will  be  made  toward  the  betterment  of  our 
rural  highways. 

SCHOOL  FOR  ROAD  BUILDING. 

One  of  the  chief  lines  of  work  for  this  division  during  the  present 
year  is  the  establishment  of  a  school  of  road  building.     The  object  of 
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this  school  is  to  give  a  one-year  course  in  highway  engineering  and 
the  testing  of  road  materials  to  about  four  young  men  who  have 
received  degrees  from  reputable  engineering  schools.  These  students 
are  to  be  selected  by  a  civil-service  exammation.  They  will  devote 
six  months  to  the  study  of  road-building  problems  and  road  materials 
and  six  months  to  field  work,  which  will  consist  of  actual  road  con- 
struction. Men  with  such  training  are  sure  to  be  of  the  greatest 
service  to  the  countrv,  not  only  in  constructing  highways,  but  in  dis- 
seminating accurate  knowledge  on  highway  construction. 

BUBEAU  OF  SOUiS. 

The  study  of  soils  and  their  management  with  regard  to  their  values 
for  producing  crops  has  been  continued.  The  composition  of  soiU 
varies  greatly  in  different  localities  and  in  quite  limited  areas.  Our 
soils  were  nearly  all  fertile  originally,  but  continued  cultivation  has 
in  many  cases  reduced  their  powers  to  grow  crops  as  they  did  when 
first  brought  under  the  plow.  The  best  methods  of  restoring  soils 
that  have  been  cultivated  too  long  is  a  pressing  question  not  only  in 
the  older  settled  States,  but  is  insistent  m  most  of  the  newer  lands  of 
the  West  where  wheat  has  been  grown  until  profitable  crops  of  it  are 
no  longer  to  be  had. 

Rotation  of  crops  and  laying  down  in  pastures  to  be  grazed  until  the 
soil  fills  with  roots  is  the  well-known  restorative,  but  soils  vary  greatly 
in  our  several  States  and  are  adapted  to  the  growth  of  special  crops  in 
our  several  latitudes,  so  that  a  general  knowledge  of  their  composition 
is  of  prime  importance  before  the  tiller  can  put  them  to  their  most 
profitable  uses.  Droughts  limit  the  yield  on  soils  that  have  lost  their 
organic  matter  through  continued  cultivation  without  an  adequate 
return  of  fertilizers  in  the  shape  of  decaying  vegetation.  Commercial 
manures  will  not  adequately  remedy  the  evfl,  as  they  do  not  return  to 
the  soil  what  enables  it  to  retain  moisture.  Soils  vary  so  much  in 
this  regard,  from  coarse  sand  to  retentive  clay,  that  each  requires  care- 
ful study  to  enable  the  farmer  to  manage  it  to  the  greatest  advanta^. 

The  Bureau  of  Soils  is  mapping  our  various  areas  to  the  end  that 
the  residents  on  each  may  as  soon  as  possible  learn  the  peculiarities 
with  which  they  have  to  aeal.  This  work  is  comparative^  new.  Its 
value  has  been  overlooked  by  the  educator.  A  force  of  soil  experts  is 
being  trained  in  the  Department  to  help  the  cultivator  to  a  better 
knowledge  of  the  possibilities  of  his  acres  throughout  our  broad  land, 
in  oi*der  that  run-down  lands  may  be  reclaimea  and  that  the  fertility 
of  our  newer  lands  may  be  maintained  to  meet  the  requirements  of  a 
rapidly  increasing  population. 

We  are  bringing  plants  from  all  foreign  countries  to  diversify  our 
industries  and  enable  our  husbandmen  to  grow  what  has  been  and 
still  is  costing  us  large  amounts  of  money.  A  knowledge  of  the  char- 
acter of  the  soils  from  which  they  come  and  on  which  tney  have  been 
developed  is  imperative,  and  suggests  to  us  the  wisdom  of  becoming 
familiar  with  the  soils  as  well  as  the  climates  to  which  we  introduce 
them,  if  we  are  to  maintain  them  here  in  their  excellence  or  improve 
them,  giving  them  better  conditions  than  they  had  in  the  countries 
where  we  found  them.  Within  the  limits  of  our  climates  and  soils  we 
hope  to  improve  everything  we  import  through  a  superior  aggrega- 
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tion  of  scientists  who  are  making  research  into  all  the  conditions  of 
plant  life,  the  soil  being  of  greatest  importance. 

•  PROGRESS  OF  THE  SOEL  SURVEY. 

The  area  surveyed  and  mapped  during  the  fiscal  year  was  29,068 
square  miles,  or  18,597,120  acres.  The  area  surveyed  during  the  pre- 
ceding fiscal  year  was  23,293  square  miles,  which,  together  with  the 
work  done  prior  to  that  time,  makes  a  total  area  surveyed  up  to  that 
date  of  74,795  square  miles,  or  47,868,800  acres. 

The  work  was  carried  on  during  the  past  year  in  68  areas  in  33 
States.  On  an  average  20  parties  have  oeen  working  continuously 
throughout  the  year,  m  the  Southern  States  during  the  fall  and  win- 
ter and  in  the  Northern  States  during  the  spring  and  summer  months. 

The  areas  surveyed  and  the  cost  or  the  work  m  each  area  are  shown 
in  the  following  table: 

AreoB  turveyed  and  mapped  during  fiscal  year  ended  June  SOy  1904,  and  the  areas  previ- 
ously reported. 


state  or  Territory. 


Alabama 

Ariaona 

Arkansas 

California... 

Colorado 

Connecticut. 
Delaware  ... 

Florida 

Geonria 

Idaho 

lUinolB 

Indiana 

Iowa 


Kansas 

Kentucky 

Louisiana 

Mar>iand 

MasBachusetta  . 

Michigan 

Minnesota 

Mlssinippi 

Missouri 

Montana 

Nebraska 

New  Jersey 

New  Mexico . . . 

New  York 

North  Carolina 
North  DakoU.. 
Ohio 


Oregon 

Pennsylvania . . 

Porto  Rico 

Rhode  Island . . 
South  Carolina. 


Work 

during 

1904. 


Sq.  miles. 
2,396 


Work  pre- 
viously 
reported. 


Total  area  surveyed. 


626 

1,679 

228 


814 

486 

853 

68 

2,883 
889 

1,287 
999 


1,446 

29 

386 

517 


1,352 
1,111 


1,195 


986 

687 

886 

1,400 

60 


500 
1,159 


Sq.  miles. 

1,223 

611 

251 

8,921 

1.345 

518 


548 
757 

1,077 

8,592 
887 

1,016 
464 
837 
942 

2,634 
410 
858 
283 

1,817 
919 
107 


1,808 

129 
1,558 
4,646 

856 
1,355 

886 
1,204 

330 


2,082 


Sq.  miles. 
8,619 

611 

877 
5,600 
1,573 

518 

814 
1,088 
1,610 
1,135 
5.925 
1,276 
2,803 
1,463 

837 
2,388 
2,668 

796 
1,875 

233 
2,669 
2,090 

107 
1,195 
1,303^ 

129 
2,544 
5,883 
1,242 
2,756 

446 
1,204 

330 

500 
8,191 


Acres. 

2,816,160 
891,040 
561,280 

8,584,000 

1,006,720 
831,520 
200,960 
661,120 

1,080,400 
726.400 

8,792.000 
816,640 

1,473.920 
936,320 
535,680 

1,528,820 

1,704,320 
509,440 
880,000 
149. 120 

1, 706. 160 

1,299.200 

68,480 

764,800 

833,920 

82,660 

1,628,160 

8.413,120 
7M,880 

1,763,200 
285.440 
770,560 
211,200 
820,000 

2,042.240 
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Areas  surveyed  and  mapped  during  fiscal  year  ended  June  SO,  1904,  and  the 

audy  reported — Continued. 


state  or  Territory. 


South  Dakota , 

Tennessee , 

Texas , 

Utah 

Vermont , 

Virginia , 

Washington , 

West  Virginia 

Wisconsin 

Wyoming %,. 

Total 


Work 

during 

1904. 


Sq.  mUei, 


1,596 

2,664 

806 

227 
666 


39 


809 


29,068 


Work  pre- 
viously 
reported. 


46,737 


Total 


Sq.mHet. 

Sq.mUeR. 

435 

485 

647 

2,143 

1,738 

4,297 

994 

1,300 

227 

2,747 

8,408 

610 

610 

39 

955 

965 

809 

74,795 


sia«r 


i4S^ai 

2,177,0 


61].» 


47,9B^m 


RECAPITULATION. 


Cost  of  field  work 

Supplier 

Traveling  expenaea  between  areas. 
Other  expenses 


4.11Sl» 
2,788.S 


Tolttl  cost  of  soil  survey. 
Paid  by  StHte  oiganizations... 


72.60L41 
2,377.5? 


Paid  by  Department  of  Agriculture 70,2S8<S4 


Area  surveyed square  mllee. 

Cost  of  work  in  field  per  square  mile 

Transportation,  supplies,  and  other  expenses,  per  square  mile 

AverAKe  total  cost  per  square  mile 

A verage  cost  to  Department  of  Agriculture  per  square  mile 


29,06S 

.29 
2.  SO 
2.C 


The  cost  of  the  work  in  the  field  has  increased  from  $2.19  per  square 
mile,  reported  last  year,  to  $2.21  per  square  mile  during  the  year  just 
closed;  while  the  average  cost  of  the  work  to  the  Demrtment  of  Affri- 
culture,  including  all  transportation,  supplies,  and  office  expenses,  oas 
decreased  from  $2.63  per  square  mile,  reported  last  year,  to  $2.42  per 
square  mile  during  the  year  just  ended. 

There  has  been  a  continued  demand  for  this  soil-survey  work,  and 
there  are  on  file  demands  for  about  two  years'  work  yet  unfilled,  while 
requests  continue  to  come  in  which  can  not  be  immediately  considered. 

There  has  been  a  steady  demand  from  colleges,  experiment  stations, 
and  private  enterprises  for  men  trained  in  this  soil-survey  work,  and 
during  the  past  year  several  men  have  left  this  Bureau  to  accept  more 
lucrative  positions  elsewhere. 

PUBLICATION   OF   THE   REPOET8  AND   MAPS. 

At  the  last  session  of  Congress  provision  was  made  to  print  in  the 
form  of  ''advance  sheets"  the  several  reports  as  they  are  prepai-ed— 
500  copies  for  the  use  of  each  Senator  from  the  State,  2,000  copies  for 
the  use  of  each  Representative  of  the  Congressional  district  or  aistricts 
in  which  the  survey  is  made,  and  1,000  copies  for  the  use  of  the  Depart- 
ment of  Agriculture.  Although  this  act  was  passed  too  late  to  mate- 
rially influence  the  printing  of  the  report  of  the  work  for  the  fiield  sea- 
son of  1903,  it  will  very  greatly  facilitate  the  distribution  of  the  report 
and  is  proving  a  very  advantageous  way  for  the  printing  and  distnbn- 
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tion  of  the  report  of  the  work  for  the  field  season  of  1904,  the  manu- 
script of  the  first  reports  of  which  have  already  gone  to  the  Public 
Printer. 

ALKALI-LAND  RECLAMATION. 

In  my  last  report  attention  was  directed  to  the  important  results 
obtained  in  the  reclamation  of  alkali  soils  by  underdrainage  and  surface 
flooding.  This  work  was  undertaken  as  an  object  lesson  to  farmers  in 
those  irrigated  districts  of  the  West  where  any  considerable  trouble 
had  been  experienced  with  the  rise  of  alkali  and  the  consequent  depre- 
ciation in  the  value  of  the  land.  The  results  of  the  past  year  have 
again  proved  the  wisdom  of  inaugurating  these  demonstration  experi- 
ments in  alkali  reclamation.  Great  interest  in  the  work  has  been 
aroused  on  every  side,  and  frequent  inquiries  have  been  received  from 
farmers  owning  alkali  land  asking  instructions  as  to  the  best  methods 
to  prevent  the  further  deterioration  of  their  lands  and  advice  as  to  the 
reclamation  of  tracts  now  partly  or  wholly  unproductive. 

On  the  reclamation  tracte  established  during  1902-3  much  progress 
has  been  made  during  the  past  year,  and  indications  point  to  the  com- 

Elete  reclamation  of  the  lands  under  experimentation  at  an  early  date. 
>n  the  40-acre  Swan  tract,  near  Salt  Lake  City,  the  results  have  been 
especially  gratif;^ing.  At  the  inception  of  the  work  there,  in  Septem- 
ber, 1902,  a  detailed  soil  survey  showed  the  first  4  feet  of  soil  over  the 
40  acres  to  contain  more  than  6,650  tons  of  soluble  salts  (alkali).  In 
May,  1903,  there  had  been  removed  in  the  drainage  water,  by  actual 
measurement,  nearly  50  per  cent  of  this  immense  total,  and  in  the 
October  following  the  proportion  removed  had  reached  82  per  cent, 
thus  leaving  only  1,221  tons  of  the  original  6,650  tons  still  in  tne  4-foot 
section  of  the  entire  tract.  The  greater  part  of  the  salt  originally  in 
the  surface  foot  had  been  removed,  while  even  the  fourth  foot  had  lost 
69  per  cent  of  the  alkali  originally  present. 

Ill  the  spring  of  1904  this  tract  was  sowed  to  oats,  barley,  and  wheat, 
as  it  was  believed  to  be  suflSciently  sweetened  for  shallow-rooted  crops. 
The  land  was  not  in  the  best  condition  for  seeding.  Nevertheless,  on 
many  of  the  checks  90  per  cent  of  a  stand  was  secured,  and  on  all 
checks  but  little  evidence  of  alkali  was  observed.  The  flooding  proc- 
ess was  resumed  on  those  checks  having  the  poorest  crop  prospects, 
and  will  be  continued  on  all  the  tract  after  harvest,  and  by  next  spring 
it  is  expected  that  reclamation  will  have  progressed  to  such  an  extent 
that  the  deep-rooted  alfalfa  can  be  grown,  when  the  land  will  be  returned 
to  the  owner.  The  growing  of  the  crops  of  the  present  year  and  the 
seeding  of  the  land  U>  alfalfa  are  under  the  control  of  the  Utah  experi- 
ment station  in  cooperation  with  the  Department. 

The  progress  of  a  similar  work  on  a  20-acre  tract  at  Fresno,  Cal., 
has  been  no  less  gratifying  than  that  at  Salt  Lake  City.  The  problem 
here  as  regards  the  drainage  was  more  difficult,  as  the  water  had  to 
be  removea  by  pumping,  while  the  soil  was  fine  and  silty  and  clogged 
the  drain  pipes.  These  difficulties  have  been  surmounted,  however. 
and  within  a  year  it  has  been  possible  to  grow  crops  of  alfalfa  ana 
wheat  on  a  considerable  part  of  the  20  acres  under  experiment.  The 
Fresno  work  I  deem  particularly  important,  as  it  is  situated  in  a 
wealthy  district,  where  lar^e  areas  of  once  productive  land  have  been 
almndoned  because  of  the  rise  of  alkali  and  the  swamping  of  ai'eas  by 
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seepage  water  from  the  excessive  irrigation  of  higher  lying  lands  and 
from  the  canals. 

In  the  Gervais  tract,  situated  3  miles  from  North  Yakima,  Wash..« 
it  is  estimated  that  flooding  from  July  to  November,  1903,  washed 
approximately  70  per  cent  of  the  total  salts  out  of  the  soil  to  a  depth 
oi  4  feet.  Here,  as  in  the  Fresno  area,  much  valuable  land  has  been 
ruined  by  seepage  water  and  the  rise  of  black  alkali.  Flooding  of 
this  tract  was  resumed  in  1904,  and  it  is  expected  that  reclamatioii 
will  have  progressed  to  such  an  extent  that  crops  can  be  grown  in  the 
coming  season. 

A  more  recent  experiment  has  been  instituted  at  Tempe,  Ariz., 
where  the  installation  of  the  drains  was  completed  in  February,  1904. 
An  unprecedentedly  dry  season  and  a  consequent  lack  of  water  have 
prevented  much  progress  in  the  work  at  this  point. 

Another  tract  has  been  taken  up  for  reclamation  work  near  Billings, 
Mont.  This  tract  is  situated  in  tne  Yellowstone  River  Valley,  where 
great  progress  has  been  made  in  growing  alfalfa  as  a  winter  feed  for 
the  cattle  and  sheep  that  pasture  on  the  adjoining  mountain  ranges 
during  the  summer.  Shortly  after  irrigation  began  in  this  district 
alkali  began  to  appear  and  the  ground  water  rose  rapidly,  waterlog- 

fing  wide  areas  of  the  land  to  such  an  extent  that  its  cultivation  had  to 
e  discontinued.  An  examination  of  certain  parts  of  the  valley,  made 
by  the  Bureau  of  Soils  in  1897  and  1898,  snowed  the  extent  of  the 
damage,  and  when,  in  1902,  a  detailed  soil  survey  was  made  around 
Billings  it  was  found  the  trouble  had  greatly  increased  and  intensified. 
Even  in  the  two  years  that  have  elapsed  smce  the  survey  was  made, 
many  fine  alfalfa  fields  have  been  abandoned  and  now  are  heavily 
incrusted  alkali  flats.  The  farmers  here  are  fully  alive  to  the  serious- 
ness of  the  situation,  but  seem  unable  to  cope  with  the  problem. 

Many  tracts  of  land  were  offered  the  Department  for  the  purpose 
of  experiment,  and  a  number  of  farmers  have  indicated  their  intention 
to  undertake  similar  work  themselves,  showing  the  interest  taken  in 
the  work.  This,  however,  has  not  proceeded  far  enough  to  permit  a 
full  report  at  this  time.  I  have,  however,  the  fullest  confidence  in  the 
final  success  of  the  undertaking,  as  well  as  a  firm  belief  that  it  will 
lead  to  individual  or  concerted  action  on  the  part  of  those  of  our  citi- 
zens most  interested,  with  the  result  that  both  the  agricultural  and 
stock-raising  interests  of  this  part  of  the  country  will  be  f^reatly 
benefited. 

It  seems,  then,  that  within  three  years,  at  most,  practically  worth- 
less land,  so  heavily  charged  with  injurious  salts  as  to  be  unfit  for  any 
form  of  agriculture,  may  be  reclaimed  to  grow  any  ordinary  field  crop; 
that  the  method  of  doing  this  is  simple;  and  that  the  expense  involved 
is  such  that  the  work  may  in  many  instances  be  economically  under- 
taken  by  individual,  corporate,  or  State  initiative.  Taking  the  Utah 
tract  for  example,  the  land  reclaimed  has  increased  from  a  purely 
nominal  value  to  an  actual  value,  judged  by  the  value  of  surrounding 
unaffected  lands,  of  $250  to  $300  an  acre.  The  total  expense  of  recla- 
mation, taking  everything  into  consideration,  is  but  a  small  fraction 
of  this  enhanced  value. 

TOBACCO  INVESTIGATIONS. 

In  the  line  of  tobacco  investigations  carried  on  by  the  Bureau  of 
Soils  the  most  important  work  during  the  past  fiscal  year  has  been  the 
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experimental  growing  of  Cuban  seed  tobacco  on  certain  soils  in  Texas, 
Alabama,  and  South  Carolina.  This  work  was  begun  in  July,  1908,  in 
cooperation  with  leading  farmers  in  the  several  States.  Thirteen  acres 
were  planted  in  Texas,  3  in  Alabama,  and  8  in  South  Carolina.  The 
success  of  this  first  trial  led  to  further  plantings  by  the  Department 
in  1904,  when  trial  tracts  were  establishea  at  Nacogdoches,  Crockett, 
and  Giddings,  in  Texas,  a  total  of  12  acres  being  planted.  One 
tract  in  Perry  County,  Ala.,  and  one  in  Orange  County,  S.  C,,  were 
established,  each  with  8  acres  in  tobacco.     Samples  of  the  tobaccos 

frown  in  1908  were  submitted  to  the  trade,  and  the  opinion  is  that  the 
exas  leaf  has  considerable  merit,  both  in  regard  to  flavor  and  aroma, 
and  some  have  OTonounced  it  to  be  superior  to  any  filler  yet  grown  in 
this  country.  The  Alabama  filler  leaf  is  considered  fair,  but  not 
equal  to  the  Texas  leaf,  while  the  filler  grown  in  South  Carolina  does 
not  meet  with  as  much  favor  as  that  grown  in  the  two  States  already 
mentioned. 

The  commercial  value  placed  upoii  this  leaf  by  different  tobacco 
"brokers  varies  considerably,  ranging  from  18  to  40  cents  a  pound. 

Some  bales  of  Texas  leaf  have  been  disposed  of  at  the  higner  figure. 
Final  judraient  of  the  success  of  this  venture  must  be  postponed  until 
further  advices  are  received  from  the  dealers  and  manufacturers  to 
whom  working  samples  have  been  submitted. 

QROWINQ    AND   CURING   CIGAR  TOBACCOS   IN  OHIO. 

Experiments  in  growing  the  Cuban  type  of  filler  have  also  been  car- 
ried on  on  a  10-acre  tract  m  Ohio.  Owing  to  the  heavy  nature  of  the 
leaf  it  is  impossible  to  judge  of  its  aroma  at  present.  The  tobacco  of 
this  type  raised  in  the  preceding  year  is  only  just  ready  for  the  man- 
ufacturer. The  aroma  has  been  pronounced  good,  but  it  is  believed 
that  the  leaf  is  too  heavy  for  the  taste  of  the  general  public  and  the 
aim  this  year  is  to  try  to  produce  a  somewhat  liffnter  leaf.  The  results 
of  these  experiments  in  growing  Cuban  filler  leaf  seem  to  warrant  a 
continuation  of  the  experiment  in  the  Southern  States  and  possibly 
in  Ohio  for  the  succeeding  year  upon  somewhat  broader  lines;  and  it 
is  hoped  that  through  the  efforts  of  the  Bureau  of  Soils  an  extension 
of  the  domestic  filler  leaf  interests  may  be  accomplished. 

By  far  the  most  important  work  in  Ohio,  however,  has  been  the 
f urtner  introduction  of  the  bulk  method  of  fermenting  cigar  tobaccos. 
This  work  was  begun  in  1902,  when  655,200  pounds  were  fermented. 
In  1908,  4,204,800  pounds  were  fermented,  and  in  1904  the  quantity 
was  increased  to  10,208,000  pounds,  distributed  among  the  several 
types  of  tobacco  as  follows:  Zimmer  Spanish,  5,850,000  pounds;  Lit- 
tle Dutch,  582,000  pounds,  and  seed  leaf,  3,776,000  pounds.  As  the 
work  of  the  Department  there  is  simply  supervisory,  and  entails  the 
cooperation  of  the  warehousemen,  this  ^reat  increase  evidences  the 
remarkable  interest  that  this  change  m  the  methods  of  handling 
tobacco  has  to  the  grower  and  the  tobacco  dealer.  Its  use  not  only 
avoids  great  loss  formerly  suffered  from  fungous  growth  in  the  case- 
fermented  tobaccos,  but  also  tends  to  improve  the  grades  of  tobacco 
and  therefore  increase  the  profits  both  to  the  grower  and  the  handler. 

WRAPPER  LEAF  IN  CONNECTICUT. 

The  experiments  in  the  production  of  a  wrapper  leaf  in  the  Connec- 
ticut Valley  have  been  continued  during  the  last  year.    In  the  begin- 
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ning  of  these  experiments  in  1900,  work  was  undertaken  in  cooperation 
with  the  Connecticut  experiment  station  at  Poquonock,  on  one-third 
of  an  acre  of  land.  The  tobacco  erown  on  this  small  plot  was  submit- 
ted to  leading  leaf  dealers  and  brokers  in  New  York  for  their  opinion. 
On  their  judgment,  which  was  very  favorable,  the  Department  felt 

t'ustified  in  conducting  further  work  in  C!onnecticut  upon  a  considera- 
>ly  larger  scale.  In  1901,  therefore,  40  aci*es  were  planted,  this  time 
in  cooperation  with  leading  tobacco  growers  in  tne  valley.  Hiis 
tobacco  was  of  satisfactory  quality  and  was  sold  at  Hartford,  and 
although  it  had  been  grown  under  very  unsatisfactoiy  climatic  condi- 
tions a  very  good  pnce  was  obtained  at  the  sale.  In  1902  a  larger 
acreage  was  planted  by  the  Connecticut  farmers;  and  leaf  dealers  of 
New  York — men  who  nad  spent  their  lives  in  the  tobacco  trade  and 
who  were  everywhere  recognized  as  good  judges  of  tobacco — invested 
money  in  the  production  of  shade-grown  tobacco,  not  upon  the  reports 
of  the  Bureau  of  Soils,  but  on  their  own  judgment  of  the  satisfactory 
character  of  the  leaf. 

Owing  to  unfavorable  climatic  and  adverse  trade  conditions,  which 
were  entirely  beyond  the  control  of  the  grower,  the  tobacco  pro- 
duced during  that  season  failed,  to  a  certain  extent,  to  meet  the 
demands  of  the  manufacturers.  The  climatic  conditions  in  1908 
were  very  similar  to  those  in  1902 — that  is,  they  were  unfavorable  to 
the  production  of  a  wrapper  leaf  of  the  very  best  grade,  and  there 
was  not  so  lars^e  a  demana  for  this  tobacco  as  was  expected.  In  1903 
the  Bureau  had  practically  ceased  its  work  in  Connecticut;  but  in  1904, 
still  having  conndence  in  the  opinion  of  the  trade,  and  believing  that 
the  methoa  of  growing  tobacco  for  wrappers  under  shade  is  correct,  it 
has  conducted  an  experiment  at  Tariffville,  Conn.,  where  a  crop  has 
been  produced  on  a  4-acre  plat.  Owing  to  the  recent  tendency  on  the 
part  of  the  trade  to  wrap  tne  better  grades  of  cigars  with  the  Cuban 
rather  than  with  the  Sumatra  style  of  leaf,  1  acre  of  this  plat  was 
planted  to  Cuban  seed  tobacco. 

Tobacco  of  this  type  grown  under  shade  in  Connecticut  was  exhib- 
ited by  the  Department  at  the  Louisiana  Purchase  Exposition  at  St. 
Louis,  and  to  it  was'  awarded  the  grand  prize  as  being  a  leaf  of  the 
highest  standard  of  excellence  for  cigar  wrappers. 

In  connection  with  this  matter  of  the  producing  of  shade-grown 
wrapper  in  Connecticut,  the  Bureau  of  Soils  has  been  making  an  in- 
vestigation as  to  the  demands  of  the  market  for  the  Cuban  type  of  leaf 
and  as  to  the  practicability  of  building  up  a  demand  for  Connecticut 
shade-grown  tobacco  of  this  type.  Recent  sales  of  this  tobacco  have 
been  made,  principally  in  New  York  and  Philadelphia,  and  the  follow- 
ing table  shows  the  distribution  of  nearly  300  bales  of  such  tobacco 
and  the  average  price  per  pound  of  the  lots  as  sold: 

Prices  received  for  Connecticut  shade-grotm  tobacco. 
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This  table  shows  that  134  bales  have  been  sold  for  domestic  use  at  an 
fcveraffe  price  of  $1.26^®^  per  pound,  the  highest  price  being  $1.75  per 
pound  for  light  wrappers,  and  the  lowest  price  35  cents  per  pound  for 
short-sized  second-quality  leaf.  The  144  bales  sold  for  export,  at  an 
iverage  price  of  $0.34i^,  consisted  of  tobacco  of  a  Quality^  not  suited 
to  the  home  market,  principally  of  sand  leaves  and  snort-sized,  flimsy 
tobacco.  Nearly  all  of  this  tobacco  was  shipped  to  the  German  mar- 
ket. The  104  bales,  sold  at  an  average  price  of  fO.OOi'o?  consisted  of 
short  top  leaves,  the  tobacco  having  no  wrapper  qualit}^  and  being 
useful  only  as  an  inferior  filler. 

The  tobacco  experts  of  the  Bureau  of  Soils  see  no  reason  to  change 
their  belief  that  the  method  of  growing  tobacco  under  shade  in  the 
Connecticut  Valley  will  produce  a  wrapper  leaf  of  great  excellence, 
which  c(3in  be  economically  used  by  the  trade,  and  it  would  seem  that 
the  industry  should  be  established  upon  a  commercial  scale. 

IMPROVING    EXPORT   TOBACCOS. 

Up  to  the  beginning  of  last  year  the  tobacco  work  of  the  Bureau  of 
Soils  has  been  along  the  lines  of  improving  the  methods  of  culture  and 
handling  of  the  cigar  tobaccos,  but  this  year  considerable  demand  has 
been  made  upon  tne  Bureau  to  assist  the  growers  of  the  heavy  export 
types  of  tobacco.  The  low  percentage  of  tobacco  suitable  for  plug 
wrappers,  and  the  poor  price  obtained  by  the  majority  of  growers, 
have  led  the  Bureau  to  make  investigations  into  the  production  of  this 
type  of  tobacco,  the  object  being  to  see  if  both  the  yield  per  acre  and 
the  percentage  of  the  higher  grades  could  be  increased.  A  5-acre 
experimental  plot  in  Appomattox  County,  Va. ,  was  selected  for  study- 
ing the  problem.  In  this  section  the  finest  plug  wrappers  are  grown, 
and  the  work  would  also  be  carried  on  close  to  the  Richmond  and 
Lynchburg  markets.  It  is  the  plan  of  these  experiments  to  grow  the 
tobacco  with  diflFerent  fertilizers  and  under  different  methods  of  cul- 
ture, to  see  which  will  give  the  best  financial  results  to  the  grower. 
It  is  the  intention  of  the  Bureau  to  extend  this  w^ork  in  the  future  to 
other  districts  producing  the  shipping  types  of  tobacco.  It  is  3'et  too 
early  to  give  the  results  of  the  present  season's  work. 

BXTREAU  OF  ENTOMOIjOOT. 

Insect  pests  cause  a  loss  to  the  staple  crops  of  the  United  States 
estimated  at  some  $500,000,000  annually.  The  main  object  of  the  Bureau 
of  Entomology  is  to  make  thorough  studies  of  the  insects  responsible 
for  these  losses  and  to  apply  the  information  gained  to  limiting  or  pre- 
venting them.  The  Mexican  cotton  boll  weevil  represents  the  most 
important  field  of  work  of  this  Bureau  during  the  last  few  years,  but 
the  insect  enemies  of  the  cereals,  fruits,  and  other  staple  productions 
have  been  the  subject  of  careful  study  and  experimental  work.  The 
results  of  this  work  have  been  notably  successful,  particularly  in  the 
case  of  the  boll  weevil  and  the  bollworm. 

THE   MEXICAN  COTTON   BOLL   WEEVIL. 

Congress  originally  provided  $30,000  for  the  continuation  of  the 
investigation  of  the  boll  weevil  and  the  bollworm  for  the  fiscal  year. 

12598—04 5 


66       REPORT  OF  THE  SECRETARY  OB"  AQRICULTURE* 

DEMONSTRATION    FARMS. 

Under  this  appropriatioii  seven  experimental  farms  were  organized 
in  Texas,  located  at  Victoria,  Wharton,  Austin,  San  Antonio,  Calvert, 
Willspoint,  and  Hetty,  all  together  aggregating  558  acres  of  eottoD. 
The  seven  localities  represented  t3^picaT  variations  in  soil  and  climatic 
conditions  of  Texas,  and  enabled  the  Department  to  test  various  meth- 
ods of  controlling  the  boll  weevil  under  different  conditions.  They 
included  bottom  lands,  dry  upland  subject  to  irrigation,  the  black 
prairie  land  of  Austin,  and  the  soils  of  river  valleys  where  the  pres- 
ence of  timber  and  moist  climate  and  almost  exclusive  prodaction  of 
cotton  renders  the  weevil  problem  more  serious  tJian  elsewhere.  Other 
farms  were  on  the  high,  rolling  pmirie  land  and  river  bottoms  of  the 
northern  part  of  the  State. 

The  minute  investigation  of  the  life  historv  of  the  weevil,  upon  the 
knowledge  of  which  any  system  of  control  of  the  pest  and  any  modifi- 
cation of  the  present  cultural  system  must  naturally  be  based,  was 
continued  at  the  laboratory  at  \  ictoria.  In  the  experimental  fields 
attached  to  this  laboratory  also  were  tested  poisons  and  machines. 
An  expert  assistant  carried  on  a  study  of  the  weevil  in  Cuba,  one  of 
its  native  regions,  with  the  hope  of  finding  some  effective  parasite  or 
some  variety  of  cotton  espcciallv  resistant  to  its  attacks. 

The  exact  spread  of  tte  boll  weevil  into  new  cotton  regions  was 
determined,  and  a  special  investigation  of  the  usefulness  or  birds  in 
controlling  the  weevil  was  instituted.  The  result  of  the  work  of  the 
season  of  1903  is  summarized  in  three  important  publications  issued 
by  the  Bureau. 

Under  the  provisions  of  the  special  appropriation  of  $250,000  made 
available  January  15, 1904,  it  was  possible  to  greatly  enlarge  the  work. 

The  number  of  experimental  or  demonstmtion  farms  was  increased 
to  thirteen  for  the  season  of  1904,  aggregating  1,077  acres.  During 
the  previous  season  in  not  one  of  the  seven  experimental  farms  then 
under  operation  did  the  crop  fall  appreciablj'  below  the  average  pro- 
duction in  the  United  States  before  the  weevil  came  into  Texas, 
namely,  about  half  a  bale  to  the  acre.  The  cultural  sj^stem  which  these 
farms  were  designed  to  illustrate  has  so  far  proved  to  be  the  only 
practicable  means  of  controlling  the  boll  weevil,  and  the  work  of  past 
years  has  demonstrated  its  general  success  and  feasibility.  It  is  the 
outgrowth  of  several  years  of  field  experiments  conducted  by  the 
Bureau  of  Entoraolog}'  in  Texas.  The  cotton  on  these  farms  is  planted 
under  a  contract  which  gives  the  Department  complete  control  of  the 
culture  of  the  crop. 

SC'IKNTIFIC   AND   LABOIiATUUV    WORK. 

In  addition  to  the  conduct  of  these  demonstration  farms,  the  more 
purely  scientific  and  laboratory  work  relating  to  the  study  of  details 
of  the  life  history  of  the  weevil  and  of  the  possibility  of  artificial 

Sropagation  of  parasites  has  been  increased.  Special  work  has  been 
one  in  the  attempt  to  eradicate  isolated  colonies,  to  control  the  dan- 
ger of  dissemination  of  the  weevil  by  the  gins  and  gin  products,  notably 
cotton  seed,  and  the  perfecting  of  quarantine  plans  to  check  or  prevent 
the  spread  of  the  weevil  from  Texas  to  other  cotton-growing  States. 
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COOPERATION'    WITH   THE   LOUISI.VNA   BOLL    WEEVIL   COMMISSION. 

The  weevil  having  already'  crossed  the  line  into  Louisiana,  the  Bureau 
of  Entomology  liasj  been  doing  cooperative  work  with  the  Louisiana 
1j6\\  weevil  commission  in  eraoicating  colonics  in  Louisiana  and  pre- 
venting its  further  spread  into  that  State,  with  the  idea  of  protecting 
not  only  Louisiana  but  the  more  eastern  cotton  regions.  The  work  of 
this  year  has  been  most  sucjoessful  so  far  as  the  experimental  farais 
and  other  work  in  Texas  are  concverned.  It  has  proved  impossiljle  to 
exterminate  the  weevil  in  Louisiana,  its  distribution  in  the  western 
counties  of  that  State  having  become  already  too  wide.  Nevertheless 
its  spread  has  been  very  greatly  checked,  and  by  proper  Quarantine 
and  exterminative  work  its  eastern  progress  can  be  very  mucu  delayed, 

COLONIZATION    OF    THE   (U'ATEMALAN    ANT. 

The  Guatemalan  ant,  which  was  discovered  by  Mr.  O.  F.  Cook, 
botanist  in  charge  of  investigations  in  tropical  agriculture  of  the 
Bureau  of  Plant  Industry,  and  which  seems  to  foe  a  ver}'  efficiejit 
enemy  of  the  cotton-boil  weevil  in  Guatemala,  has  been  the  subject  of 
careful  experimental  work,  begun  under  the  Bureau  of  Plant  Industry 
and  afterwards  transferred  to  this  office,  but  remaining  under  the 
charge  of  Mr.  Cook.  This  ant,  determined  by  experts  of  the  Bureau 
of  Lntomolog>^  as  ^ctatoituna  tubercxdatum^  is  a  tropical  species  of 
rather  wide  distribution  throughout  -Central  America  and  northern 
South  America.  Itii  specific  habits  were  unknown  prior  to  its  dis- 
covery in  Guatemala,  but  in  tliis  region,  according  to  Mr.  Cook,  it 
seems  to  be  an  important  natural  enemy  of  the  boll  weevil.  Nearly  a 
bundi'ed  colonies  of  this  ant,  representing  some  4,000  individuals, 
were  con  veered  to  Texas,  uid  have  during  the  summei*  been  placed  at 
different  points,  and  are  being  made  the  subject  of  cai^f  ul  stud}"^  to 
determine  whether  this  ant  offers  any  hope  of  control  to  an}'  extent  of 
the  boll  weevil  under  the  climatic  conditions  of  Texas.  The  pi'aetical 
results  of  this  impoi-tation  can  not  now  be  foretold.  The  ant  has^ 
however,  maintained  itself  during  the  summer,  which  is  a  featuix)  of 
distinct  encouragement 

THE    BOLL    WEEVIL   KTILL   A    MENACE. 

The  future  work  against  the  boll  weevil  in  Texas  and  other  Southera 
States  will  depend  upon  the  action  of  Congress.  The  National  menace 
still  exists.  The  cotton  planters  of  Texas  have  not  all  become  con- 
vinced of  the  benefit  to  be  derived  by  following  the  advice  which  the 
Bureau  is  enabled  already  to  give,  based  upon  its  investigations  of  the 
past  ten  3'ears,  and  therefoi^  further  investigation  and  further  demon- 
stration work  seem  to  be  necessary'.  Moreover,  the  imminent  danger 
of  the  spread  of  the  weevil  to  other  cotton  States  indicates  the  neces- 
sity that  the  General  Government  should  keep  a  force  of  men  in  the 
field  to  prove  to  the  entire  satisfaction  of  the  planters  the  value  of  its 
advice,  to  continue  the  study  of  the  insect  in  its  rapidly  changing  envi- 
ronment, and  to  assist  in  quarantine  measures  and  such  other  means 
as  are  necessar}'  to  restrict  the  spread  of  the  pest. 
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THE   COTTON    BOLLWORM. 

The  work  on  this  insect,  which  is  the  second  worst  pest  of  the 
cotton  and  ranges  throughout  the  cotton  belt,  has  been  continued 
during  the  last  two  seasons.  The  work  during  the  season  of  1904  has 
been  much  increased  as  a  result  of  the  special  appropriation  made 
available  in  January  of  this  year.  The  principal  lines  of  investigntion 
followed  out  are  field  experiments  in  methods  of  control,  and  labora- 
tory and  field  investigations  of  life  historv,  habits,  and  parasitic  and 
predaceous  enemies  of  the  insect.  The  field  experiments  have  demon- 
strated that  the  cultural  svstem  of  control  recommended  for  the  boll 
weevil  furnishes  the  very  best  means  also  ao^ainst  the  boUworm.  The 
value  of  spraying  and  dusting  with  arsenical  poisons  and  of  trap  crops 
was  made  the  subject  of  careful  experiments.  This  work  was  done 
on  six  contract  farms  over  which  the  Department  had  absolute  con- 
trol, as  in  the  case  of  the  boll  weevil,  representing  different  localities 
and  climatic  and  soil  conditions.  Cooperative  work  w-as  also  done  at 
a  number  of  other  points,  giving  a  total  of  some  400  acres  on  which 
experimental  and  demonstration  work  was  carried  on.  The  work  out- 
lined above  has  been  most  successful,  and  the  Department  is  now  able 
to  recommend  measures  which  will  reduce  damage  from  the  bollworm 
to  an  inconsiderable  amount. 

In  addition  to  these  two  principal  cotton  pests,  other  insects  depre- 
dating on  cotton,  but  of  minor  importance  in  comparison  with  tne«?e 
two,  have  been  the  subject  of  study. 

IMPORTED   BENEFICIAL   INSECTS, 

The  possibility  of  keeping  injurious  insects  in  check  by  the  intro- 
duction and  encouragement  or  natural  insect  enemies  of  such  injurious 
species  is  a  very  popular  subject  with  fruit  growers  and  farmers,  and 
notable  successes  have  been  achieved  in  this  direction.  The  work  in 
which  the  Department  of  Agriculture  has  been  esi)ecially^  interested 
in  this  direction  during  the  year  has  been  a  continuation  of  the  eflFort 
to  establish  the  Asiatic  ladybird  enemy  of  the  San  Jose  scale  in  the 
Eastern  States  and  the  South  African  black  scale  parasite  in  Califor- 
nia, together  with  the  kelep  or  Guatemalan  ant  enemy  of  the  cotton 
boll  weevil,  referred  to  elsewhere. 

The  Asiatic  ladybird  enemy  of  the  San  Jose  scale  {CMIocatnts  siinl- 
Ivi)  maintained  itself  in  numerous  colonies  in  the  South  during  the 
winter.  An  examination  in  Georgia  in  May  last  indicated  the  general 
presence  of  th(y beetle  in  many  of  the  orchards  where  it  had  been  lib- 
erated. Its  rapid  multiplication  has  been  prevented,  however,  in 
many  instances,  by  the  submission  of  the  orchards  in  question  to  spray- 
ing operations  with  lime,  sulphur,  and  salt,  or  other  washes,  extermi- 
nating practically  all  of  the  scale  food  and  hence  leading  to  the  star- 
vation of  manv  of  the  beetles.  Nevertheless  this  imported  insect  has 
^ined  foothofd  and  will  probably  make  progress  wherever  scale  food 
is  abundant.  Its  spread  by  artificial  distribution  of  colonies  has  been 
continued  as  far  as  material  has  been  available.  The  discovery  of  the 
efficiency  of  the  lime,  sulphur,  and  salt  wash,  and  the  need  in  commer- 
cial orchards  of  absolutely  clean  fruit,  will  operate  against  this 
imported  insect  as  against  all  other  parasites  of  this  scale.  It  is  a 
comparatively  easy  matter  and  not  expensive  to  keep  an  orchard 
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clean  by  spraying,  and  while  this  is  the  case  it  will  not  be  advisable 
in  commercial  work  to  take  the  slower  chance  of  clearing  up  by  natu- 
i-al  enemies,  which  can  never  be  thorough  from  the  very  nature  of 
the  case.  The  successful  establishment,  however,  of  this  Asiatic 
beetle  in  America  can  not  work  anything  but  good,  as  it  is  an  impor- 
tant agency  in  the  control  of  scale  pests,  and  will  become  more  effi- 
cient in  America  as  it  becomes  more  widespread  and  abundant. 

The  black-scale  parasite  in  California  (SciiteUista  cyanea)  has  ex- 
ceeded in  usefulness  the  most  sanguine  expectations,  and  has  demon- 
strated that  it  can  withstand  the  winter  climate  of  California  perfectly. 
The  black  scale  of  which  it  is  an  enemy  is  the  worst  pest  of  the  citrus 
industry  in  southern  California,  and  this  imported  parasite  is  the  first 
agency  which  has  offered  any  real  hope  of  control  other  than  by  direct 
spraying  or  gassing  operations.  As  an  illustration  of  the  prolificacy 
of  tKis  parasite,  more  than  40,000  specimens  were  distributea  from  the 
office  of  the  Los  Angeles  County  horticultural  commissioners,  and  vast 
numbers  were  distributed  frona  other  centers. 

The  older  importations  of  beneficial  insects,  such  as  the  enemv  of 
the  white  scale  of  citrous  and  other  fruits  in  California  and  the  Rhizo- 
izu8  ventralisy  useful  against  the  black  scale  in  the  moist  regions  of  the 
Pacific  coast,  have  continued  their  role  of  distinct  usefulness,  the  first 
named  being  the  most  striking  case  of  benefit  ever  made  by  an 
imported  insect.  The  fig-fertilizing  insect  has  enabled  the  raising  of 
another  very  large  and  fine  crop  of  Smyrna  figs  in  the  vicinity  of 
Fresno,  Cal.,  and  the  development  of  the  fig  industry  seems  perfectly 
assured,  and  only  awaits  the  necessary  lapse  of  time  for  new  orchards 
to  become  established. 

SCALE   INSECTS. 

The  work  with  scale  insects  has  been  actively  prosecuted  during  the 
year.  This  group  of  insects  includes  some  of  the  most  important 
enemies  of  fruit  trees  and  shrubbery,  and  in  the  South  also  of  various 
field  and  garden  crops.  The  small  size  of  most  of  these  scale  insects, 
and  the  necessity  of  making  careful  microscopic  preparations  of  them 
before  determination  can  be  made,  render  their  identification  by  field 
observers  difficult,  if  not  impossible.  The  result  is  that  a  great  aeal  of 
the  work  of  determination  comes  to  this  Department  from  State 
entomologists  and  horticulturists,  as  well  as  from  foreign  sources. 

INSECTS   DAMAGING   FORESTS. 

The  work  on  tree  pests  is  carried  on  in  cooperation  with  the  Bureau 
of  Forestry.  During  the  present  year  it  has  related  particularly  to 
(1)  insect  oama^e  in  the  forests  of  the  Black  Hills  region,  a  continua- 
tion of  the  worK  begun  in  1902;  (2)  an  investigation  of  important  tim- 
ber trees  in  the  State  of  Washington,  particularly  the  western  hemlock, 
highland  spruce,  red  fir,  and  other  conifers;  (3)  at  the  southern  station 
(Tryon,  N.  C),  damage  to  the  southern  pine  and  cypress;  (4)  in  the 
middle  Appalachian  station,  damage  to  imported  mahogany  and  other 
timber  and  lumber  by  introduced  and  native  insects,  and  to  hickory, 
oak,  and  hemlock  by  bark-beetles  and  tan-bark  insects;  (5)  at  the  soutn- 
western  station  (Flagstaff,  Ariz.),  damage  to  pine  forests  by  bark- 
beetles.  In  the  course  of  this  work  there  has  been  considerable  coop- 
emtion  with  lumbering  companies  and  manufacturers  of  articles  of 
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wood,  importei^  of  exotic  wooda^  and  forest  rangers.  The  geaenl 
information  gained  from  this  study  and  from  laboratory  work  at  Wask- 
ington  has  greatly  advanced  the  knowledge  of  forest  insects  acd  tiw 
means  of  controlling  them. 

INSECTS   IXJLTIIOUS  TO    VEGETABLE  CROPS   AND  TO   FRCTTS. 

The  work  i-eported  in  previous  years  has  been  contintied  in  tiiese 
two  important  fields  of  investigation.  A  subject  of  special  study  dur- 
ing the  year  has  been  the  insect  enemies  of  sugar  beets,  covering  work 
done  from  Nebraska  and  Micliigan  to  the  Pacific  Coast  States  and  Ari- 
zona, with  the  object  of  issuing  a  comprehensive  report  on  the  subject 
Work  on  the  insect  enemies  of  the  orchai^  fruits,  citrous  and  deckb- 
ous^  and  small  fruits  has  been  continued.  The  cranberry  insects  hare 
been  made  tlie  subject  of  a  special  publication. 

MISCELLANEOUS   M'ORK   WITH   INSECT  FESTS. 

A  good  deal  of  work  has  been  done  daring  the  year  in  the  study  of 
means  of  controlling  damage  by  insect  enemies  of  stored  grains,  socfa 
as  the  flour  beetles  and  meal  worms,  and  particularly  of  the  Mediter- 
ranean flour  moth,  one  of  the  worst  of  mill  pests,  which  has  been 
reported  during  the  j'ear  in  many  new  localities,  from  New  York  to 
California. 

Insects  affecting  shade  trees  and  c^'namental  plants  have  been  studied, 
as  also  tlte  important  insect  enemies  of  hothouse  plants  and  indoor 
cultures. 

The  investigation  of  insects  in  relation  to  the  health  of  man  has  been 
continued.  The  geographical  distribution  of  the  j^ellow-fever  mosquito 
in  the  United  States  has  been  the  subject  of  special  investigation,  as 
having  an  important  bearing  upon  ouarantine  measures. 

A  special  study  has  been  undertaken  of  rice  insects  in  South  Caro- 
lina in  cooperation  with  the  South  Carolina  experiment  station. 

INSEC^T   ENEMIES   OF   GRAINS   AND   FORAGE   PLANTS. 

An  elaborate  investigation  of  insects  affecting  grains,  graces,  and 
other  fleld  crops  has  been  begun,  and  a  specif  iield  agent  of  wide 
experience  and  reputation  has  been  put  in  charge,  with  assistants  and 
means  for  the  best  work,  A  further  investigation  will  be  immediately 
undertaken  of  the  Hessian  fl\%  the  chinch  bug,  and  the  cutworms  and 
wire  worms  and  other  insects  affecting  wheat,  corn,  clover,  alfalfa,  and 
similar  crops.  The  damage  by  insects  in  this  field  is  greater  than  in 
any  other  on  acc^ount  of  the  enormous  areas  under  cultivation  and  the 
mone}'^  value  of  the  product. 

EXPEIUMENTAL   WORK   W^TII   INSECTICIDES. 

The  most  important  results  confirmed  by  the  experimentation  of 
the  year  with  iusecticidcs  relate  to  the  use  of  the  lime,  sulphur,  and 
salt  wash  against  the  San  Jose  scale.  Experimentation  with  this 
wash,  long  used  in  California  against  this  scale  pest,  has  been  going 
on  in  the  East  for  several  years,  and  the  re-?ults  now  secured  have 
fully  demonstrated  its  very  great  value  in  spite  of  the  somewhat 
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Adverse  climatic  cooditions  wliich  obtain  on  the  Atlantic  seal)oard  and  in 
the  Mississippi  Vallej'.  It  is  a  winter  application^  and  very  iaexpen- 
jsive  as  compared  with  the  use  of  oils  and.  soaps,  means  hitlierto  very 
much  employed  in  the  £a.st,  and  it  has  the  additional  very  distim^ 
advantage  of  ootable  value  as  a  fungicide;  so  much  so  in  fact  that 
some  fruit  growers  are  spra\'ing  their  peach  orchards  with  this  wash, 
whether  they  have  scale  on  them  or  not,  simply  for  its  value  against 
leaf  curl  and  other  fungi.  The  usefulness  of  this  wash  has  very 
lai-gely^  decreased  the  terror  which  fruit  growers  have  hitherto  felt 
for  the  San  Jose  scale. 

The  possible  value  of  sulphate  of  copper  as  a  means  of  controlling 
mosquitoes,  as  indicated  in  a  repoa't  issued  by  the  office  of  Vegetable 
Pathological  and  Physiological  Investigations  of  the  Bureau  of  Plant 
Industry  toward  tbe  close  of  the  year,  caused  a  series  of  experiments 
to  be  instituted  by  ttie  Entomologist  to  test  the  usefulness  of  this 
chemical  as  a  means  of  destro5-ing  such  iaiTie.  The  results  of  these 
tests  have  shown  that  it  has  comparativeh'  small  value  against  mos- 
quito iarva?  under  normal  outdoor  conditions  of  breeding,  but  it  may 
prove  to  be  c^uitQ  effective  against  mosquitoes  in  regions  where  water 
IS  kept  in  cisterns  or  small  storage  re^^ervoirs,  as,  for  example,  in 
Cuba  and  in  Panaaia.  The  experimentation  with  this  substance 
is  still  in  progress. 

An  expert  has  been  put  in  particular  chai'ge  of  all  investigations 
witii  insecticides  a.nd  machinery,  and  the  opportunity  for  practical 
work  has  been  very  much  increased,  Experiments  are  now  underlay 
with  the  insecticides  referred  to  alK>ve,  and  also  vfith  petroleum  oils; 
also  fumigation  experiments  on  fruit  stock  and  buildings  and  grana- 
ries, and  work  on  the  composition  of  insecticide!^  in  cooperation  with 
the  Bureau  of  Cfaemi^r}^  are  being  carried  on. 

EXTOMOLOCJICAL    EXHIBIT    AT   THE    I.OUISTANA    PL'RCHASK    EXPOSITION. 

An  elaborate  exhibit  of  the  woik  of  tlie  Bureau  of  Entomology  was 
made  during  the 3'ear  for  the  Louisiana  Purchase  Exposition — undoubt- 
edly the  most  extensive  and  inteiesting  exhibit  ever  sent  out  by  this 
Bureau.  It  contains  several  entnely  nwel  features  of  great  educa- 
tional value,  and  comprises  very  many  cases  indicating  the  life  histo- 
ries of  injurious  and  other  insects,  too^ethe^  with  large  models  of  man}- 
of  the  principal  injurious  forms  and  vivaria  in  which  injurious  and 
beneficial  insects  are  sliown  alive  and  at  work. 

SIl.K   CULTURE. 

The  work  in  silk  culture  has  teen  prosecuted  in  all  available  lines. 
Silk  reeling  has  been  practically  established  with  imported  French 
reels  and  the  temporary  employment  of  French  experts.  Several 
American  women  have  acquired  the  art  of  reeling  silk,  and  a  beginning 
has  been  made  in  the  training  of  experts  in  this  line  of  work.  The 
importation  of  eggs  and  their  distribution  to  all  applicants  has  been 
continued;  also  of  nmlbeny  cuttings  and  rooted  plants. 

As  pointed  out  in  mj^  last  report,  the  establishment  of  the  silk  indus- 
tiy  in  the  United  States  must  be  a  matter  of  slow  accomplishment. 
The  distribution  of  mulbcrrj'  cuttings  and  of  silkworm  e<>gs  to  those 
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who  already  have  mulberry  trees  at  hand  should  be  continued.  Event- 
ually enough  mulberry  trees  will  be  planted  to  insure  a  supply  of  food 
for  a  large  crop  of  worms.  Numbers  of  people  will  also  nave  become 
familiar  with  tne  methods  of  silk  raising,  and  conditions  will  then  be 
ripe  for  the  establishment  of  commercial  filatures.  In  the  meantime 
and  under  the  existing  conditions  the  establishment  of  some  sort  of 
market  for  cocoons  is  necessary;  and  it  is  for  this  reason  that  this 
Bureau,  out  of  its  appropriations,  is  buying  and  reeling  a  crop  of 
cocoons  which,  though  small  at  present,  will  increase  as  the  work 
progresses  from  j-ear  to  year. 

BEE   CULTURE. 

In  bee  culture  comparative  tests  have  been  continued  with  the 
Caucasian  and  other  types  of  bees  and  various  crosses  between  thesse 
types  themselves,  in  an  eflfort  to  improve  the  domestic  hive  bee  and 
secure  certain  varieties  of  special  merit  for  different  regions.  The 
general  conclusion  reached  is  that  the  Caucasian  race  is  by  far  the 
gentlest  that  has  ever  been  brought  to  this  country,  and  lends  itself 
to  manipulation  and  handling  without  the  use  of  bee  veil,  and  generally 
without  smoke.     These  bees  also  are  excellent  honey  gatherers. 

The  frequent  statements  that  comb  honey  can  be  artificially  manu- 
factured have  been  shown  to  be  absolutely  false,  and  the  purchaser 
who  gets  his  honey  in  the  comb  may  rest  assured  that  he  is  getting  an 
article  manipulated  at  least  by  bees. 

A  special  investigation  has  been  made  of  bee  conditions  over  a  con- 
sidemole  area  comprising  the  Middle  West  and  Western  States,  with 
the  idea  to  familiarize  the  expert  with  the  conditions  in  these  regions 
and  to  determine  the  feasibility  and  the  desirability  of  the  importation 
and  establishment  of  foreign  honey -producing  plants. 

A  model  apiary  of  50  or  60  colonies  of  bees  has  been  secured,  and  it 
is  proposed  to  establish  it  on  the  Arlington  Experimental  Farm  as  a 
basis  for  apiarian  investigations  and  as  a  breeding  station  of  races  and 
tj'pes  of  bees.  The  importation  of  foreign  queens  of  different  races 
has  been  continued,  and  studies  have  been  made  of  honey -producing 
plants,  methods  of  wintering  bees,  and  bee  diseases. 

BIOLOQICAL  SUBVEY. 

As  heretofore,  the  work  of  the  Biological  Survey  has  been  conducted 
along  the  three  lines  laid  down  by  Congress:  (1)  Investigations  relat- 
ing to  the  geographic  distribution  of  animals  and  plants,  including 
biological  surveys  and  the  determination  of  the  life  and  crop  belts; 

(2)  investigations  of  the  economic  relations  of  birds  to  agriculture; 

(3)  supervision  of  matters  relating  to  game  preservation  and  protec- 
tion and  the  importation  of  foreign  birds  ana  animals. 

GEOGRAPHIC    DISTRIBUTION. 

The  Biological  Survey  is  engaged  in  mapping  the  natural  life  zones 
and  crop  belts  of  the  country  for  the  primary  purpose  of  aiding  the 
farmer  to  decide  what  crops  are  likely  to  prove  a  commercial  success 
in  his  locality.     The  work  is  done  by  studying  the  geographic  distri- 
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bution  of  native  animals  and  plants  in  all  parts  of  the  country,  and 
platting  the  results  on  maps  snowing  the  distribution  of  each  species. 
In  order  to  obtain  the  necessary  date  the  status  of  the  various  species 
must  be  determined  by  office  study  and  their  ranges  laboriously 
worked  out  in  the  field.  The  progress  already  made  is  gratifj'ing, 
and  a  laree  number  of  maps  are  now  appi-oaching  completion.  The 
individual-species  maps  serve  as  the  basis  of  a  composite  map  showing 
the  natural  transcontinental  belts  and  their  more  important  subdi- 
visions. 

During  the  current  year  field  work  has  been  carried  on  over  wide 
areas  in  California,  Texas,  New  Mexico,  Colorado,  and  Alaska.  In 
California  the  field  operations,  for  the  purpose  of  securing  data  for  a 
detailed  map  of  the  life  and  crop  zones  of  the  State,  have  been  con- 
tinued under  the  personal  direction  of  the  Chief.  The  field  parties 
have  practically  completed  work  in  western  Texas,  and  are  now  in 
New  Mexico.  Explorations  in  Alaska  have  been  continued  amon^  the 
northern  spurs  of  the  Rocky  Mountains,  about  the  upper  and  middle 
Yukon,  and  on  some  of  the  islands  of  southeastern  Alaska. 

ECONOMIC   ORNITHOLOGT. 

In  the  section  of  economic  ornithology,  as  in  previous  years,  both 
laboi^atory  work  and  field  observations  have  been  carried  on.  Orchaixls, 
gardens,  and  grain  fields  have  been  visited  for  the  purpose  of  deter- 
mining whether  the  birds  damage  crops,  attack  injurious  insects,  or 
devote  their  energies  mainly  to  the  wild  fruits  and  weed  seeds  of  the 
neighborhood;  and  collections  have  been  made  of  food  materials, 
including  wild  fruits,  berries,  seeds,  and  insects  to  assist  in  the  work 
of  determination  in  the  laboratory.  During  the  current  year  exami- 
nations have  been  made  of  2,189  bird  stomachs. 

In  studying  the  food  habits  of  California  birds,  with  reference  both 
to  the  damage  they  inflict  upon  fruit  and  the  good  they  do  in  destroy- 
ing noxious  weeds  and  insects,  a  scientist  spent  seven  months  (Febru- 
ary to  October)  in  the  State,  interviewing  many  of  the  fruit  growers 
and  visiting  the  most  important  fruit-growing  sections.  Most  of  his 
woi  k  was  in  the  orchards,  where  the  actual  mischief  done  by  the  birds 
was  noted  and  specimens  collected. 

In  cooperation  with  the  University  of  California,  a  study  was  made 
of  the  restrictive  influences  exercised  by  birds  upon  the  increase  of 
the  well-known  and  very  destructive  coaling  motii.  As  a  result,  it 
was  found  that  the  pupae  of  the  moth  are  searched  out  and  fed  upon 
to  a  considerable  extent  bv  the  black-headed  grosbeak  {Zamelodia 
melanocepfiala)  and  the  Bullock  oriole  {Icterus  oullocki) — two  of  the 
handsomest  and  commonest  song  birds  of  California.     Other  investi- 

Sations  were  made  in  the  same  State  regarding  the  supposed  injury 
one  by  birds  to  bee  keepers.  Examinations  of  many  stomachs  of 
birds  shot  near  bee-hives  snowed  in  nearly  all  cases  that  if  bees  are 
eaten  at  all  the  ones  selected  are  the  males  or  drones.  A  careful  study 
of  the  food  habits  of  the  quail  or  bobwhite  made  during  the  year  has 
demonstrated  beyond  question  that  from  an  economic  point  of  view  it 
is  one  of  the  most  valuable  of  North  American  birds.  Some  of  the 
insect  pests  eaten  by  it  are  the  cotton  boll  weevil,  potato  bug,  chinch 
bug,  wire- worm,  cut- worms  of  various  kinds,  and  the  cotton  bollworm. 
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BIRD   MIGKATIOX. 

During  tlie  year  the  usual  spring  ainl  fall  migration  sdiedules  w^t 
sent  to  and  received  from  the  regular  observers  and  filed  for  future 
use.  Sixteen  thousand  notes  relating  to  the  inigi*ation  of  warblers 
Dorth  of  the  Ohio  and  Potomac  rivers  were  selected  and  arnuiged  to 
complete  a  bulletin  on  ^'orth  American  warblers.  This  bulletio  k 
now  passing  through  the  press.  Work  was  also  commeiioed  on  a 
study  of  the  relations  of  migration  and  the  weather  by  compariiii^  th% 
time  of  spring  arrivals  \iith  the  temperature  at  the  place  of  &i*rival 
and  in  the  region  to  the  southward. 

AME    PROrTECTION   AN1>  INTROmJCTION. 
ENTRY    OF   FOll^iX   BIXIH)   AND   ANIMAUB. 

Constant  vigilance  is  necessary  to  prevent  the  iDtroduetion  into  the 
United  States  of  birds  or  animals  that  are  likelv  to  become  peista.  Ho 
species,  therefore,  except  a  few  that  are  well  known  and  harmless, 
are  allowed  to  enter  this  country  without  a  Bpecial  permit  from  the 
Department.  And,  as  an  additional  safeguard,  careful  inspection  is 
made  whenever  tlirough  the  large  size  of  the  consignment  or  other 
cause  there  is  any  apparent  danger  tiiat  undeniable  species  may  slm 
in.  The  permits  issued  duriag  the  year  numbered  318  and  aUowed 
the  entry  of  1,470  mammals,  205,44)0  canai-ies,  and  41,6^  misoeHaneoos 
birds.  Most  of  the  canariefi  and  a  large  part  of  the  miscellaneous 
birds  came  in  at  New  York  and  were  examined  by  inspeotors  at  tbat 
port.  Several  importations  were  made  of  birds  intended  iwr  libem- 
tion,  among  them  65  capercailye  from  Sweden,  brought  in  at  Hem 
York  and  destined  for  the  stocking  of  Algonquin  Pa»,  Ontario;  40 
Mexican  quail,  liberated  at  various  points  m  California  by  the  board 
of  fish  commissioners  of  that  State;  and  366  European  soog-birds — 
goldtinchcs,  bullfinches,  larks,  and  robins — ^turned  loose  in  Biitiflh 
Columbia.  Pennits  were  also  issued  for  the  entry  of  about  8,000 
of  partridges  and  pheasants. 

INTEkSTATK    COMMERCE    IN    GAME. 

Since  the  passage  of  the  Laco3'  Act  in  liKM),  42  convictions  for  ille- 
gal traffic  in  game  have  Y>een  secured  in  cases  passing  thix>ugh  this 
Department.  Of  these,  2G  were  tried  in  Federal  courts,  16  in  State 
courts.  During  the  past  ^ear  10  cases,  involving  the  shipment  of  700 
birds  and  30  rabbits,  were  reported  to  the  Department.  Six  convic- 
tions were  secured,  one  of  which  involved  the  longest  distance  ship- 
ment thus  far  taken  up — from  St.  Paul,  Minn.,  to  Portland,  Or^. 
In  order  to  expedite  cases  arising  under  the  Lacey  Act,  State  warden} 
have  been  advised  to  present  tlieir  evidence  direct  to  the  Federal  courts 
instead  of  referring  it  througli  this  Department  and  the  Departineiit 
of  Justice.  This  advice  has  been  followed  in  two  or  three  instances 
within  the  past  few  mouths,  and  indictments  have  been  much  more 
promptly  secured  in  consequence. 

Limited  available  resources  have,  as  heretofore^  made  it  necessair 
to  concentrate  efforts  in  two  or  three  areas,  and  in  all  cases  preven- 
tion of  shipment  has  been  given   precedence  over  prosecution  after 
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shipment  has  occuiTed.  The  passage  of  laws  hy  Texas  in  1903,  pro- 
hibiting sale  and  capture  of  waterfowl,  made  it  possible  for  the  first 
time  to  restrict  the  enormous  destruction  of  ducks  in  that  State  for 
Northern  markets.  Through  local  authorities  and  express  companies 
general  attention  was  called  to  the  provisions  of  the  State  and  Federal 
laws  and  a  close  w-ateh  maintained  on  usual  shipping  routes.  No  vio- 
lation of  the  law  was  noted,  and  it  is  probable  few  consignments  of 
ducks  reached  Northern  markets  from  this  State  during  the  year. 

An  attempt  was  made  to  ascertain  the  effectiveness  of  recent  legis- 
lation prohibiting  shipment  and  sale  of  game  by  means  of  a  special 
investigation  in  cooperation  with  State  wardens  and  others.  The  lands 
and  prices  of  game  m  the  markets  of  a  dozen  or  more  important  cities 
during  Thanksgiving  week  were  ascertained.  That  considerable  prog- 
ress has  been  made  in  enforcing  shipping  laws  was  conclusively  shown; 
few  pi-airie  chickens  were  on  sale  in  any  Eastern  markets,  and  in  some 
instances  prices  three  or  foui-  times  as  fiigh  as  those  of  a  few  years  ago 
were  charged;  pheasants  were  absent  from  the  markets  of  several  cities 
where  they  were  formerly  abundant;  and  at  the  opening  of  the  season 
quail  were  unusually  scarce,  though  later,  when  the  routes  of  shipment 
still  open  were  discovei'ed  by  the  trade,  they  became  more  abundant. 

1*K<ITECT10X    OF    (J  A  ME    IN    ALASKA. 

The  Alaska  game  law  has  accomplished  the  two  main  o))jects  for 
which  it  was  enacted:  The  shipment  of  deer  hides  has  been  stopped 
and  the  export  of  heads  of  big  game  as  trophies  has  beea  curtailed. 
The  protection  of  game  has  been  as  satisfactory  as  could  be  expected 
in  so  large  a  region  and  without  wardens.  A  mistaken  belief,  how- 
ever, that  the  law  does  not  permit  natives  to  kill  game  for  food,  cou- 
pled with  objections  to  the  presence  of  visiting  sportsmen,  particularly 
on  the  Kenai  Peninsula,  gave  rise  to  considerable  criticism  of  the  law. 
This  adverse  feeling  led  to  the  introduction  of  a  bill  in  the  Senate  to 
replace  the  present  law  with  one  doing  awav  with  all  restrictions 
except  a  provision  to  limit  the  expoit  of  trophies  and  charge  license 
fees  of  $25  to  residents  and  ?ii50  to  nonresidents  for  such  export.  As 
the  adjournment  of  Congress  without  definite  action  left  this  measure 
still  pending,  the  Department  deemed  it  advisable  to  suspend  the  issue 
of  permits  for  the  present  except  in  ver}-  special  cases.  Early  in 
June  new  regulations  were  issued  extendintif  some  seasons,  pemiit- 
ting  unrestricted  shipment  of  l>earskins,  and  making  other  desirable 
changes. 

MISCEM.AXEOrS    WOKK. 

A  preserve  for  the  elk  presented  to  the  Government  bv  Miller  and 
Lux  was  established  in  Tulare  County,  Cal.,  on  the  Middle  Fork  of 
the  Kaweah  Kiver,  just  within  the  boundarv  of  the  Sequoia  National 
Park. 

On  the  Pelican  Island  reservation  in  Florida  a  warden  has  been 
maintained  through  the  cooperation  of  the  American  Ornithologists' 
Union  and  the  Department,  and  the  pelicans  on  the  island  have  been 
practically  undisturbed. 

As  heretofore,  special  attention  has  been  given  to  the  duty  imposed 
by  the  Lacey  Act  of  collecting  and  disseminating  information  relating 
to  the  propagation,  uses,  and  preservation  of  birds.     The  demand  for 
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such  information  is  widespread,  and  much  time  is  devoted  to  gathering 
material  and  preparing  it  for  publication. 

RECOMMENDATIONS. 

The  three  distinct  lines  of  work  assigned  to  this  Division  could  be 
conducted  nuich  more  economically  and  effectively  were  the  Division 
reorganized  as  a  bureau  of  three  divisions,  each  to  have  charge  of 
one  of  those  lines,  and  were  a  larger  amount  appropriated  for  the 
performance  of  the  work.  I  have  accordingly  recommended  such 
reorganization. 

BUREAU  OF  STATISTICS. 

On  Julv  1,  1903,  the  Division  of  Statistics  of  this  Department 
which  is  the  oldest  distinctively  statistical  agency  of  the  Government, 
antedating  by  a  score  of  vears  the  creation  of  this  Department, 
received  the  broader  organization  of  a  bureau. 

As  now  organized  the  Bureau  of  Statistics  includes  a  Division  of 
Domestic  Crop  Reports,  a  Division  of  Foreign  Markets,  and  a  Miscel- 
laneous Division,  which  conducts  special  investigations  and  collects 
statistics  on  rural  economics.  The  work  of  the  Division  of  Domestic 
Crop  Reports  forms  the  most  conspicuous  feature  of  the  statistical 
work  of  the  Department.  It  employs  nearly  two-thirds  of  the  entire 
clerical  force  of  the  Bureau,  and  calls  to  its  aid  the  public-spirited 
service  of  nearlj'  250,000  voluntary  correspondents,  whose  painstaking 
service  deserves  grateful  appreciation.  The  results  of  its  investiga- 
tions are  published  monthly  in  the  Crop  Reporter,  of  which  over 
1,300,000  copies  were  distributed  during  the  year. 

The  general  appreciation  b}-  the  business  and  farming  public  of  the 
value  of  tlie  Department  crop  reports  grows  steadily.  Criticism  is 
not  lacking.  On  the  contrary,  it  is  one  of  the  curious  features  of  this 
work  that  the  more  closely  reports  represent  the  actual  facts  and  the 
wider  the  appreciation  of  their  accuracy  the  more  subject  they  become 
to  criticism.  This  is  undoubtedly  due  to  the  fact  that  as  their  genei-al 
accuracy  is  more  and  more  widel}'  recognized  they  necessaril}'  exercise 
a  greater  influence  upon  the  markets,  thus  inevitably  favoring  or 
antagonizing,  as  the  case  may  be,  some  of  those  w*ho  are  engaged  in 
the  game  of  speculation  in  agricultural  products. 

This  immetliately  attracts  the  adverse  comments  of  the  losers.  Thi:i 
result  is  unavoidable,  and  is  apparently  the  inevitable  penalty  the 
Department  must  pay  for  issuing  reports  so  reliable  and  so  generally 
appreciated  as  to  have  instant  effect  on  the  markets.  Were  the  reverse 
true,  and  were  these  reports  regarded  as  unreliable,  they  would  not 
influence  prices,  and  criticisms  would  be  reduced  to  a  minimum. 

The  Bureau  is  earnestly  engaged  in  stud3Mng  the  efforts  of  numer- 
ous associations  of  cotton  manufacturers  organized  in  several  European 
countries  for  the  purpose  of  promoting  tlie  production  of  cotton  in 
new  lands,  with  a  view  to  renoering  them  more  or  less  independent  of 
the  American  cotton  grower.  These  efforts  are  being  especially  directed 
to  the  interior  of  Africa.  Before  long  it  is  thought  that  the  Depart- 
ment will  be  able  to  publish  some  valuable  matter  on  this  interesting 
subject. 
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The  production  and  international  movement  of  grain  in  the  principal 
European  countries  is  another  subject  which  is  receiving  the  earnest 
attention  of  the  Division  of  Foreign  Markets. 

With  the  assistance  of  experts  newly  engaged,  the  rice  and  truck 
crops  will  for  the  first  time  be  made  the  subjects  of  systematic  and 
continuous  statistical  investigation.  The  grain  belt  has  been  redis- 
tricted  and  an  additional  field  agent  assigned  to  it. 

OFFICE  OF  PTTBLIC  BOAD  IKaiTIBIES. 

Popular  interest  in  road  improvement  appears  to  be  deeper  and 
more  widespread  than  ever  before.  This  is  evidenced  by  the  work  of 
improvement  actually  going  on  in  nearly  all  sections,  by  the  State  road 
legislation,  by  the  calls  for  the  road  literature  issued  by  the  Depart- 
ment, and  by  requests  for  the  advice  and  cooperation  of  the  Depart- 
ment in  building  object-lesson  roads. 

COOPERATIVE   FIELD  WORK. 

For  greater  convenience  and  efficiency  in  carrying  on  the  field  work 
of  the  Office  of  Public  Road  Inquiries  the  country  has  been  somewhat 
roughly  laid  oflf  into  four  main  aivisions,  with  a  special  agent  in  each. 
The  work  of  these  and  other  special  agents  in  the  field  consists  in  col- 
lecting and  disseminating  useful  information  regarding  roads  and  road 
building,  conducting  investigations  and  experiments,  attending  and 
addressing  meetings,  and  representing  the  Department  in  cooperative 
object-lesson  road  work. 

At  several  points  in  the  South  the  Office  of  Public  Road  Inquiries  has 
cooperated  in  the  construction  of  experimental  roads  of  a  mixture  of 
sand  and  cla}^  and  the  results  have  shown  that,  in  the  absence  of  stone 
and  gravel,  this  mixture  may  often  be  used  to  great  advantage. 
Other  object-lesson  roads  were  constiiicted,  with  the  cooperation  of 
the  Office,  in  Arkansas,  Ohio,  Tennessee,  Virginia,  and  West  Virginia. 
These  were  in  most  cases  first-class  macadam  roads.  An  especial  effort 
has  been  made  to  keep  accurate  accounts  of  the  work  done  m  each  case, 
and  to  report  the  operations  and  expenses  in  such  detail  as  to  make 
the  work  a  source  of  instruction  to  all  who  may  read  the  reports. 

Reports  from  all  sections  of  the  country  in  which  experimental  and 
object-lesson  roads  have  been  built  in  previous  years  are  unanimous 
in  commending  the  character  of  the  work  done  and  testifying  to  its 
great  influence  for  good. 

It  is  intended  that  the  work  of  the  Office  shall  be  continued  along 
the  present  lines  of  helpfulness  and  extended  so  far  as  practicable,  in 
order  that  its  benefits  may  be  most  widely  distributed. 

STATE   RO>D   LEGISLATION. 

The  most  important  feature  in  Sta*.e  road  legislation  of  recent  years 
is  to  be  found  in  the  adoption  of  the  State-aid  plan.  This  plan  involves 
a  recognition  of  the  fact  that  road  improvement  is  a  matter  of  general 
as  well  as  local  interest.  The  inefficiency  of  the  statute  labor  system 
of  repairing  roads,  the  unwillingness  of  the  rural  taxpayers  to  assume 
the  heavy  burdens  necessary  to  the  building  of  improved  highways, 
the  popular  aversion  to  the  issuance  of  bonds,  ana  the  lack  of  any 
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central  authority  capable  of  coordiiuuting  the  efforts  of  local 
ties,  have  to  a  ereat  extent  paralysed  efforts  to  secure  ^oneiAl  iHiprove- 
ment  of  rui*al  highways.  The  State-aid  plan  is  iatended  to  coimtemi 
these  depressing  influenees.  It  provides  sufficient  fuads  to  '^ve  scope 
and  systefli  to  the  efforts  for  road  improvement;  it  distributee  « 
burden  of  €<pense  so  as  to  greatly  relieve  the  rural  taxpavcrs;  and  ii 
stimulates  action  on  the  part  of  local  communitiea,  coordinates  Uxd 
effort,  assures  competent  supervision,  and  secures  results  of  perma- 
nence and  value. 

The  main  features  of  the  State-aid  plan  as  now  adopted  in  a  number 
of  the  States  are  (1)  a  State  highway  commission,  and  (2)  annual  appro- 
priations from  the  State  treasury  to  pay  a  fixed  part  of  the  <expen» 
for  building  good  roads,  the  balance  or  the  cost  to  be  met  by  the  cona- 
ties,  the  towns,  and  the  owners  of  property  lying  along  the  improved 
roads.  In  nearly  all  cases  the  initiative  is  with,  the  local  oommnnitiefi, 
and  the  work  is  done  under  local  control,  but  according  to  plaas 
and  specifications  which  must  be  approved  by  the  State  highway 
commission. 

In  New  Jersey,  the  pioneer  State  in  the  adoption  of  this  plan,  the 
State  pays  one-tbird  or  the  cost  and  the  counties  two-thirds,  part  of 
the  county's  share  being  assessed  against  the  towns,  the  annual  State 
appropriation  being  $250,000.  In  New  York  the  State  provides  for 
one-half  the  expense,  while  the  counties  must  }»iy  Bo  per  cent  and  the 
towns  15  per  cent.  In  1003  the  legislature  appropriated  $600,000  as 
State  aid.  No  two  States  have  adopted  exactly  the  same  provisaons. 
Since  1890,  eleven  States  in  all  hav«  provided  for  a  greater  or  less 
degree  of  State  aid.  They  are  the  six  New  England  States,  New  York, 
New  Jersey,  Pennsylvania,  Delaware,  and  Maryland.  In  a  nnmbc^of 
otiier  States  the  plan  is  receiving  favorable  consideration. 

OFFICS  OF  EXPSBXKBVT  BTATIOSIB. 

PUOOKESS   OF  THE   EXP£RLMENT  STATIONS. 

The  agricultural  experiment  stations  throughout  the  country  are 
maintainmg  close  relations  with  this  Department  and  are  seekiBg  its 
cooperation  in  increasing  measure.  The  Department  is  endeavoring 
to  aid  the  stations  so  far  as  it  can  with  a  view  to  raising  the  ge&eral 
level  of  their  work  in  the  directions  of  scientific  accuracy  and  practical 
usefulness  and  to  bring  the  results  of  their  experimental  inquiries 

Eroraptly  and  effectivel}'  to  the  attention  of  farmers  throughout  the 
inited  States.  It  is  believed  tliat  the  Federal  funds  given  to  the 
several  States  for  the  maintenance  of  agricultural  experiment  stations 
are  now  spent  more  fully  for  useful  agricultural  investigations  than 
ever  before  and  that  the  results  ol)tained  by  the  expenditure  of  these 
funds,  combined  with  those  contributed  by  a  considerable  number  of 
the  States,  will  compare  very  favorabl}'  in  scientific  thoroughness  and 
practical  effectiveness  with  the  results  obtained  with  equal  expendi- 
tures of  public  funds  for  similar  work  elsewhere. 

Under  the  system  of  State  control  of  the  planning *and  execution  of 
the  experimental  operations  of  the  State  stations  and  under  the  liberal 
terms  of  the  Hatch  Act,  through  which  the  States  are  granted  Federal 
funds  for  the  partial  maintenance  of  their  stations,  there  is  necessarily 
^considerable  '^wersity   of   opinion  as  regards  the  proper  and  wiee 
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expenditure  of  these  funds.  This  fact  is  often  overlooked  in  criticisms 
:>f  the  work  of  oui*  stations  as  related  to  their  use  of  public  funds. 
With  the  growth  of  intelligent  public  opiuion  in  the  several  States 
regfarding  the  most  useful  functions  of  the  experiment  stations,  the 
^rade  of  their  work  has  been  raised,  and  when  once  the  local  constitu- 
ency of  a  station  has  understood  the  real  purpase  and  importance  of 
good  agricultural  investigations,  there  has  l>een  little  difficulty  in 
securing  the  adherence  of  the  managers  of  that  station  to  the  spirit  as 
well  as  the  letter  of  the  laws  imder  which  the  station  is  conducted. 

ADVICE   AND   COOPERATION   FKOM   THE   DEPARTMENT. 

It  has  been  the  effort  of  this  Department  to  set  before  the  stations 
a  high  standard  of  efficiency  and  to  exert  steady  pressure  for  the 
improvement  of  their  work.     The  cases  of  clear  departure  from  the 
law  in  the  use  of  the  public  funds  granted  luider  the  Hatch  Act  have 
been  comparatively  few,  and  in  such  cases  this  Department  has  insisted 
on  such  an  adjustment  of  ex]3enditures  as  would  protect  the  Federal 
funds.     In  most  instances  ot  this  kind  the  stations  have  had  funds 
wholly  subject  to  State  authority  which  could  be  spent  more  freely 
than  the  Federal  funds  and  so  liave  easily  adjusted  their  accounts  to 
meet  the  requirements  of  the  tiatch  Act.     In  some  cases  this  has  not 
been  practicable  and  loss  of  a  portion  of  the  Federal  fund  of  the  ensu- 
ing year  has  resulted.     Kot  a  year  passes  but  that  some  stations  are 
persuaded  b}'^  this  Department  to  forego  expenditures  of  the  Federal 
funds  which  under  the  terms  of  the  Hatch  Act  they  might  technically 
insist  they  had  a  legal  right  to  make  but  which  after  discussion  they 
are  convinced  are  not  in  the  best  interests  of  their  work.     Especially 
has  there  been  effected  a  more  Uberal  interpretation  of  the  duties  and 
responsibilities  of  the  agricultural  colleges  toward  the  stations,  which 
are  organized  as  departments  of  research  in  these  institutions.     There 
are  now  only  a  few  of  these  colleges  where  the  narrow  and  short-sighted 
policy  of  dealing  illiberally  with  the  experiment  stations  is  maintained, 
and  this  Department  will  not  cease  its  efforts  to  bring  aljout  a  change 
of  view  and  action  by  such  college  authorities  on  this  important  matter. 
As  the  amount  and  variet}'  of  the  cooperation  between  the  bureaus 
of  this  Department  and  the  State  experiment  stations  increase  there 
arise  from  time  to  time  questions  of  policy  regarding  the  relations  of 
the  Department  and  the  stations  in  such  enterprises.     To  provide  a 
regular  agency  for  the  discussion  and  adjustment  of  such  matters,  I 
have  created  dui'ing  the  past  ^ear  a  standing  committee  on  coopera- 
tion, consisting  of  the  Director  of  the  Office  of  Experiment  Stations 
and  the  Chiefs  of  the  Bureaus  of  Plant  Industry  and  Soils.     Several 
conferences  have  already  taken  placT  between  tliis  committee  and  the 
executive  committee  of  the  Association  of  American  Agricultural  Col- 
leges and  Experiment  Stations. 

During  the  past  year  a  movement  looking  to  the  increase  of  the 
funds  granted  oy  Congress  for  the  use  of  the  experiment  stations  has 
been  inaugurated  and  legislation  for  this  purpose  is  now  pending. 
After  a  careful  study  of  this  matter  in  connection  with  the  examina- 
tion of  the  work  and  expenditures  of  the  stations  during  the  past  two 
years,  I  am  convinced  that  the  demands  on  the  stations  for  the  exten- 
sion of  their  work  which  have  been  aroused  by  their  success  in  giving 
direct  practical  benefits  to  agriculture  in  all  parts  of  the  countr}-  can 
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not  be  met  without  increased  funds  and  that  they  are  in  a  position  to 
make  effective  use  of  larger  means  than  they  now  have  at  their  com- 
mand. Now  that  this  matter  is  being  publicly  discussed  and  the 
details  of  legislation  have  not  been  decided,  it  seems  proper  to  state 
that  in  the  view  of  this  Department  it  is  highly  important  that  in  any 
further  act  which  Congress  may  pass  for  the  benefit  of  the  agricul- 
tural experiment  stations  the  Federal  funds  shall  be  explicitly  granted 
for  purposes  of  agricultural  research,  and  the  powers  and  duties  of 
this  Department  as  related  to  the  supervision  of  those  funds  shall  be 
clearly  defined. 

STUDIES   IN   CHEESE   MAKING. 

As  the  work  of  the  experiment  stations  advances  from  year  to  year 
experimental  data  accumulate  in  many  lines,  and  from  time  to  time 
results  of  great  general  importance  come  out  of  this  extensive  work. 
A  good  example  of  this  at  the  present  time  is  found  in  the  investiga- 
tions of  the  stations  relating  to  cheese  making.  The  importance  of 
this  in  this  country  is  shown  by  the  fact  that  cheese  production  now 
amounts  to  300,000,000  pounds  a  year,  valued  at  approxhnately 
$30,000,000.  Though  cheese  making  is  probably  the  oldest  dairy 
industry,  very  little  nas  been  known  regardmg  the  principles  on  which 
it  is  based.  For  centuries  it  has  been  carried  on  largely  by  rule-of- 
thumb  methods,  and  the  reasons  for  the  various  processes  and  the 
exact  nature  of  the  changes  brought  about  by  them  have  been  unknown 
to  the  cheese  maker.  He  has  been  guided  mainly  by  the  traditions  of 
his  art  and  has  depended  upon  the  skill  and  judgment  acquired  through 
long  experience. 

Withm  the  past  ten  years  several  of  the  experiment  stations  of  this 
country  have  prosecuted  systematic  studies  of  cheese  making  with  a 
view  of  determining  the  principles  upon  which  it  rests  and  the  means 
of  simplifying  and  improving  its  processes.  Owing  to  the  large  num- 
ber of  factors  involved  the  work  has  been  difficult,  and  for  a  consider- 
able time  the  progress  was  slow.  Now,  however,  the  accumulated 
results  are  of  great  practical  value,  and  it  may  be  fairly  claimed  not 
only  that  this  great  mdustry  has  been  put  on  a  rational  basis,  but  also 
that  the  art  of  cheese  making  has  been  simplified  and  its  processes  can 
now  be  more  easily  controlled,  so  that  good  cheese  can  be  more  uni- 
fonnly  produced. 


GAINS   IN    USE   OF  FEEDING   STUFFS. 


The  Office  of  Experiment  Stations  has  recently  published  a  sum- 
mary of  a  large  amount  of  work  which  the  stations  have  done  on  ques- 
tions relating  to  feeding  stuffs.  Some  of  the  practical  results  of  this 
work  have  been  very  important.  The  saving  and  use  of  feorn  fodder 
(stover),  which  was  formerlv  so  largely  wasted  over  a  large  part  of 
the  country,  is  a  striking  illustration  of  this.  Its  value  as  a  feeding 
stuff  has  been  demonstrated,  and  the  best  means  of  utilizing  it  have 
been  shown  b}'^  the  stations'  work,  and  their  continual  agitation  has 
brought  about  very  great  improvement  in  farm  practice  in  this  respect 
At  the  nominal  value  of  $1  a  ton  the  corn  stover  crop  of  the  United 
States  would  be  worth  at  least  ^100,000,000.  While  it  is  not  all  util- 
ized, much  the  larger  share  of  it  is,  and  the  practice  of  doing  this  ]s 
steadily  increasing. 


REPORT  OF  THE  SECRETARY  OF  AGRICULTURE.        81 

The  inspection  of  commercial  and  condimental  feeding  stuffs,  brought 
tbout  by  the  experiment  stations,  has  already  had  the  effect  of  largely 
lolding  in  check  the  adulteration  of  these  products  and  fraud  in  their 
jale.  In  a  number  of  the  States  where  the  laws  have  been  vigorously 
enforced  by  the  stations  inferior  articles  have  been  entirely  driven 
>ut  of  the  market,  because-  farmers  would  not  buy  them  unless  they 
received  the  stations'  stamp  of  approval. 

THE  AGRICULTURAL  COLLEGES. 

The  activity  of  the  colleges  in  providing  special  buildings  and  labora- 
tories for  instruction  in  the  different  divisions  of  the  science  of  agri- 
culture continues  unabated.  Among  the  buildings  of  this  nature 
recently  completed  are  the  $50,000  agricultural  building  in  South 
Oarolina,  the  $150,000  agricultural  building  of  the  University  of  Wis- 
consin, and  the  agronomy  and  animal  husbandry  judging  pavilion  and 
the  farm  mechanics  building  of  the  Iowa  State  College  of  Agriculture 
Bind  the  Mechanic  Arts.  The  University  of  Nebraska  is  erecting  a 
560,000  building  for  its  school  of  agriculture. 

The  appropriations  of  the  year  for  new  buildings  at  the  colleges  and 
for  the  maintenance  of  the^  institutions  have  also  been  very  large. 
The  State  legislature  of  Virginia  appropriated  $165,000  for  buildings, 
equipment,  and  improvements  at  the  agricultural  college.  The  Iowa  col- 
lege nas  an  addition  of  $50,000  to  its  maintenance  fund,  an  appropria- 
tion of  $95,000  to  complete  the  central  building,  $45,000  for  a  dairy 
building,  and  $10,000  for  equipping  it,  $22,000  for  a  new  dairy  farm, 
and  $7,000  for  equipment,  and  $54,500  to  begin  the  construction  of  a 
heating  plant,  with  several  minor  items,  including  $15,000  annually 
for  the  experiment  station.  The  College  of  Agriculture  of  Cornell 
University  is  now  definitely  organized  under  State  support,  with  an 
appropriation  of  $250,000  for  buildings  and  equipment.  The  Illinois 
Cfollege  of  Agriculture  has  appropriations  for  a  building  for  beef  cat- 
tle, $*J5,000;  another  for  horticulture,  $12,200,  and  for  a  storage  build- 
ing for  agronomy,  $12,500.  Minnesota  has  appropriations  aggregating 
$300,000  for  building  purposes,  including,  among  other  items,  ^218,000 
for  a  main  agricultural  building. 

There  is  increasing  interest  in  the  formulation  of  courses  in  rural 
engineering  and  the  provision  of  special  facilities  for  instruction  in 
this  important  subject.  Special  attention  is  being  given  to  instruction 
relating  to  the  construction  and  use  of  farm  machinery.  The  con- 
tinued scarcity  of  farm  labor  in  almost  all  of  the  agricultui*al  regions 
in  this  country  makes  necessary  the  employment  of  farm  machinery 
on  even  a  more  extensive  scale  than  has  hitherto  prevailed.  The  total 
value  of  implements  and  machinery  on  farms  in  this  country,  accord- 
ing to  the  last  census,  was  $761,261,500,  an  avemge  of  $133  per  farm 
and  of  90  cents  per  acre  of  farm  land.  Much  of  this  macninery  is 
elaborate  and  complicated  in  construction  and  requires  mechanical 
skill  and  genius  for  its  most  eflScient  operation  and  care.  In  very 
many  cases  it  is  also  essential  that  the  farmer  shall  understand  how  to 
repair  such  machinery.  It  represents  an  important  part  of  the  farm- 
er s  invested  capital  upon  which  he  must  earn  or  pay  interest.  That 
there  is  an  enormous  waste  of  money  due  to  neglect  and  unskillful 
handling  of  this  part  of  the  farm  equipment  hiust  be  obvious  to  any 

12598-04 6 


82       BEPOKT  OF  THE  SECRETARY  OF  AGRICULTURE. 

one  who  has  traveled  through  the  regions  where  it  is  most  used.  The 
colleges  can  therefore  do  a  very  important  work  in  training  their  stu- 
dents so  that  they  will  understand  the  construction,  care,  and  most 
economical  use  of  farm  machinery. 

The  attendance  at  the  land-giunt  colleges  in  1903  aggregated  52,4^9 
students,  of  whom  3,146  were  in  four-year -courses  in  agriculture,  and 
7,550  in  shorter  courses  in  agricultui-e,  dairying,  horticulture^  and 
veterinar}'  science.  The  graduates  of  those  institutions  in  1903  were 
4,524,  and  since  their  organization  53,252.  The  importance  of  the 
colleges  of  agriculture  and  mechanic  arts  as  a  part  of  the  American 
system  of  higher  education  and  researc*.h  has  been  notably  shown  dur- 
ing the  past  year  at  the  Louisiana  Purchase  Exposition,  where  aa 
extensive  exhibit  of  the  work  of  these  institutions  was  made  in  the 
Palace  of  Education. 

SECONDARY  AND   ELEMENTARY   SCHOOLS. 

Progress  has  been  made  during  the  3'ear  along  the  lines  of  secondair 
instruction  in  agriculture  not  onl}^  in  the  schools  maintained  in  con- 
nection with  the  agricultural  colleges,  but  also  in  separate  secondary 
schools,  the  num}3er  of  which  is  steadily  increasing.  Considerafok? 
attention  is  being  given  of  late  to  the  practical  instruction  of  women 
along  agricultural  and  horticultural  lines. 

The  introduction  of  agricultural  instruction  into  the  primary  schools 
is  being  more  widely  discussed  than  ever  befoi-e  at  meetings  of  teach- 
ers and  faiTners.  The  success  of  the  nature  study  and  school  garden 
movement  in  a  considerable  number  of  city  and  country  schools  has 
led  to  a  demand  for  the  more  formal  teaching  of  elementary  agrictd- 
ture  in  the  higher  grades  of  the  rural  schools.  The  National  Educa- 
tional Association,  State  superintendents  of  public  instruction,  officers 
of  agricultural  colleges,  as  well  as  a  number  of  other  organizations  and 
numerous  individuals  in  various  official  positions,  have  of  late  interested 
themselves  in  the  introduction  of  elementary  agriculture  and  garden- 
ing in  these  schools.  The  National  Educational  Association  now  has 
a  special  committee  of  educators  of  national  I'epute  considering  this 
subject. 

METIIODJ^    AND   TEXT- BOOKS*. 

At  the  recent  convention  of  the  Association  of  American  Agricul- 
tural Colleges  and  Experiment  Stations  at  Des  Moines,  Iowa,  the 
standing  committee  on  methods  of  teaching  agriculture  made  a  report 
in  which  it  gave  a  brief  history  of  the  development  of  manual  training 
and  agricultural  instniction  in  the  common  schools,  and  outlined  a 
course  of  nature  study  and  elementary  agriculture  ifor  such  schools. 
Outline  courses  in  elementary  agriculture  have  already  been  prejiared 
by  school  officers  in  a  number  of  States.  These  are  supplemented  by 
the  formation  of  clubs  of  farmers'  bo3^s  and  girls,  which  are  organizeii 
for  the  puipose  of  conducting  simple  experiments  at  their  homes. 
Eight  thousand  Illinois  boys  belonging  to  these  clubs  exhibited  com 
of  their  own  raising  at  the  Louisiana  Purchase  Exposition.  In  a 
number  of  States  laws  have  been  enacted  requiring  teachers  to  pass 
examinations  in  agriculture,  and  the  training  of  teachers  along  agri- 
cultural lines  is  already  m-eiving  considerable  attention  at  agricultural 
colleges  and  schools,  and  nornuil  schools,  especially  at  sessions  held 
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during  the  summer.  A  considerable  impetus  to  the  moTeme&t  for  tJiie 
introductioB  of  agriculture  in  the  public  schools  has  been  given  by  the 
recent  improvement  of  text-books  and  works  of  reference.  Within 
the  last  year  or  two  a  nimib^r  of  elementary  text-books  in  agriculture 
have  been  published,  and  some  of  these  seem  well  suited  to  use  in  the 
mi-al  schools.  In  one  way  or  another  thousands  of  children  in  the 
common  schools  are  ali*eal^y  receiving  some  instruction  relating  to 
a^'ieulture,  and  the  movement  in  this  direction  is  rapidl^^  increasing. 

AID    FROM    THE   DEPARTSrEXT. 

This  Department  is  aiding  this  movement  so  far  as  it  can  without 
having  funds  speciSeally  for  this  purpose.  It  seems  very  desirable 
that  uie  Department  should  be  in  a  position  to  give  more  effective 
aid  to  the  movement  which  contemplates  the  application  of  the  results 
of  practical  and  scientific  investigations  to  our  agriculture  through 
instruction  to  multitudes  of  farmers'  children  in  the  public  schools  as 
well  as  in  the  agricultural  colleges.  The  vast  majority  of  teachera  in 
rural  schools  throughout  the  countr}'  are  unacquainted  with  the  work 
&nd  publications  of  this  Department  and  do  not  understand  how  these 
publications  might  be  utilized  for  instruction  in  subjects  related  to 
agriculture.  Very  much  needs  to  be  done  to  overcome  the  i>rejndice 
ox  school  offieei's  and  teachei^s  against  the  introduction  of  agricultural 
subjects  into  the  schools.  It  is  tecoraing  increasingly  clear  that  the 
results  of  the  work  of  this  Department  and  the  experiment  stations 
can  not  be  most  effectivelv  and  widely  utilized  by  our  farmers  unless 
in  early  life  they  are  taught  to  think  and  act  along  the  lines  in  which  the 
spplication  of  scientific  principles  and  discoveries  is  made  to  appear 
tneoretically  rational  as  well  aa  practically  useful.  Therefore,  to  secure 
the  greatest  benefit  to  our  agricultural  people  through  the  expenditure 
of  public  funds  in  the  maintenance  of  this  Department  and  the  experi- 
ment stations,  we  should  be  able  to  bring  the  work  of  these  institutions 
directly  to  the  attention  of  our  educators  and  school  managers  in  every 
State  and  Territorv. 

farmers'  institutes. 

Work  in  the  interests  of  the  farmers'  institutes  throughout  the 
countrj^  has  been  regularly  organized  in  the  Office  of  Experiment 
Stations..  Special  efforts  are  being  made  to  aid  the  large  force  of 
leeturei's  who  are  in  the  emploj'  or  the  State  directors  of  institutes. 
The  attention  of  these  lecturers  has  been  definitely  called  to  the 
numerous  publications  which  this  Department  and  the  experiment 
stations  are  issuing,  which  will  be  useful  to  them  in  their  institute 
work,  and  they  have  ))een  put  in  the  wa}'  of  receiving  these  publica- 
tions regularly. 

There  is  also  a  growing  movement  for  the  establishment  of  the 
institutes  in  the  several  States  on  a  more  permanent  basis.  The  form 
of  or^nization  most  approved  is  that  of  a  strong  local  permanent 
organization  in  each  institute  district,  combined  with  a  system  of 
oversight  and  limited  control  hy  the  central  State  authority,  whose 
duties  and  powers  are  prescribed  by  law. 

ALASKA    EXI^KRTMEXT   STAITONS. 

During  the  past  year  experiment  stations  were  maintained  at  Sitka, 
Kenai,  Kampart,  and  Copper  Center,  and  cooperative  experiments  were       —  . 
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conducted  at  Wood  Island.  Seeds  of  vegetables  and  flowers  were  dis- 
tributed throuffh  the  cooperation  of  the  Bureau  of  Plant  Industry  to 
about  1,500  addresses.  Many  of  the  recipients  report  success  and  fur- 
ther confirm  the  possibility  of  raising  nardj  vegetables  and  hardy 
annual  flowers  in  nearly  all  parts  of  the  Territory  south  of  the  Arc*tic 
Circle.  An  investigation  of  the  gi-asses  and  foi-age  plants  of  Alaska  k 
being  conducted  in  connection  with  the  Bureau  of  Plant  Industry.  At 
Sitka  the  headquarters  building  has  been  completed  in  accordance  with 
the  plans  furnished  by  this  Department,  except  for  some  minor  altera- 
tions made  in  the  interests  of  economy.  More  attention  will  hereafter 
be  given  at  this  station  to  horticulture  and  the  propagation  of  trees  and 
bushes  for  distribution  to  the  other  stations  and  over  the  Territory  tt 
large.  Some  nursery  stock  consisting  of  hardy  and  early  maturing 
varieties  of  apples,  plums,  and  cherries  nave  been  planted,  and  currants, 
gooseberries,  and  raspberries  are  also  being  propagated. 

SOME   RESULTS   OF  THE    WORK    AT  THE   STATIONS. 

At  the  Kenai  station  about  21  acres  have  been  brought  under  culti- 
vation. Experience  during  the  past  two  seasons  at  this  point  has 
shown  that  the  maturing  of  grain  is  somewhat  uncertain,  tnoug'h  an 
abundance  of  forage  can  be  grown  every  year.  Cattle  do  well  here, 
and  the  station  is  beginning  in  a  small  way  to  build  up  a  herd. 

At  the  Copper  River  Valley  station,  opened  two  years  ago,  a  num- 
ber of  acres  have  been  cleared  and  cultivated.  During  the  season  of 
1903  barley  and  oats  matured,  and  produced  plump  ana  heavy  g^rain. 
Cultivated  grasses  seeded  in  experimental  plats  did  well,  and  a  consid- 
erable variety  of  hardy  vegetables  were  erown.  In  1904:  an  elaborate 
system  of  plants  has  been  laid  out  and  extensive  experiments  are 
under  way  with  cereals.  During  August  a  severe  frost  destroved 
many  varieties  of  the  cereals,  rendering  them  fit  only  for  hay,  Wt 
some  barley  was  matured  and  the  grain  saved  for  seea,  and  about  90 
per  cent  of  the  Sixty  Da}'-  and  Firinish  Black  oats  were  matured^ 
making  about  an  average  crop.  This  station  has  the  first  equipment 
of  farm  implements  brought  into  the  interior  of  Alaska.  A  number 
of  small  tracts  have  been  cleared  by  settlers  and  are  under  cultivation 
at  various  points  throughout  the  valley. 

At  the  Kampart  station  gmin  matured  in  1902  and  1903,  and  for  this 
reason  more  extensive  experiments  have  been  conducted  during  the 
past  year,  and  barley,  oats,  and  rye  have  been  successfully  grown. 

In  general  the  experimental  work  in  Alaska  has  shown  that  live 
stock  may  be  successfully  maintained  at  man}'  points  in  the  Terri- 
tory. The  special  a^ent  in  charge  of  the  Alaska  stations  urges  the 
desirability  of  securmg  breeds  of  sheep  and  cattle  better  adapted 
to  the  climate  of  Alaska  than  those  which  have  hitherto  been  main- 
tained there.  It  is,  however,  impracticable  to  carr}^  on  experiments 
with  animals  in  any  large  way  with  the  present  funds  at  the  disposal 
of  the  stations. 

GRASS   LANDS   AND   LIVE  STOCK. 

There  are  on  the  southern  coast  of  Alaska,  from  Cook  Inlet  to 
Unalaska,  about  10,000  square  miles  of  grass  lands,  over  one-half  of 
which  are  capable  of  utilization.  On  much  of  this  land  there  is  a  lux- 
uriant growth  of  grasses  often  6  feet  high;  on  the  remainder,  lying  at 
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higher  elevations  and  in  more  exposed  situations,  the  gi'asses  are  too 
short  for  hay  cutting,  but  f urnisn  splendid  pasturage.  That  these 
grasses  are  nutritious  the  fat  and  sleek  condition  of  the  cattle  furnishes 
ocular  demonstration. 

At  the  present  time  this  great  resource  is  practically  untouched, 
though  there  are  small  herds  of  milch  cows  at  most  of  the  towns  and 
villages.  Recently  a  live-stock  company  has  begun  operations  with 
cattle  and  sheep  on  Kodiak  Island  and  another  company  is  making 
actual  preparations  to  utilize  Akutan  Island. 

It  is  possible  for  both  sheep  and  cattle  to  live  throughout  the  winter 
without  care,  as  has  often  been  demonstrated.  Indeed,  where  cows 
belong  to  the  natives  they  are  forced  to  live  through  the  winter  with 
little  or  no  care,  eking  Out  an  existence  by  feeding  on  browse  and 
seaweeds.  Milch  cows  kept  by  whites  are  as  a  rule  fed  from  five  to 
six  months,  and  this  may  tairly  be  considered  the  length  of  time  when 
animals  require  feed  and  shelter. 

Sheep  raising  has  thus  far  not  proved  successful.  The  principal 
trouble  seems  to  have  been  that  the  animals  were  of  breeds  not  adapted 
to  the  conditions  that  prevail  on  the  Alaska  coast.  In  both  cases 
where  trials  have  been  made  grade  animals  were  imported  from  the 
semiarid  regions  of  California  and  Oregon,  -where  the  climate  is  well- 
nigh  the  antithesis  of  that  in  Alaska.  With  other  breeds  success  is 
not  at  all  unlikely  to  follow. 

For  three  reasons  I  am  impelled  to  believe  that  the  Alaska  grass 
lands  as  a  whole  can  be  most  profitably  utilized  at  present  through 
dair3ing.  First,  because  the  small  population  of  tne  Alaska  coast 
limits  tne  market  for  beef  to  a  small  fraction  of  the  possible  yield. 
Second,  because  of  the  necessarily  long  feeding  period,  five  or  six 
months,  during  which  only  dairy  cattle  will  yield  compensating  returns. 
Third,  because  the  freight  to  distant  markets  on  concentrated  products 
like  butter  and  cheese  is  not  a  serious  factor. 

The  Alaska  coast  furnishes  man}^  admirable  sites  for  dairy  colonies 
or  settlements,  both  on  the  islands  and  on  the  mainland.  With  such 
a  great  wealth  of  grass  as,  southwestern  Alaska  possesses  it  is  difficult 
to  believe  that  it  will  not  become  a  great  dairy  country.  It  is  doubt- 
ful if  equally  good  opportunities  for  colonies  of  dairymen  can  be 
found  in  the  United  States  to-day.  Certainly  there  is  no  other  place 
left  where  320-acre  homesteads  of  magnificent  grass  lands  can  be  had  for 
the  taking.  In  view  of  the  enormous  area  of  these  lands,  it  seems  most 
advisable  that  this  undeveloped  resource  be  converted  into  wealth. 
Perhaps  nothing  will  stimulate  this  as  much  as  practical  experiments 
and  demonstrations  by  the  Department  of  Agriculture. 

IIAW^AII   EXPERIMENT   STATION. 

A  chemist  and  horticulturist  have  been  added  to  the  staff  of  the 
Hawaii  station,  and  in  this  way  the  field  of  operations  has  been  consider- 
ably widened.  Soil  investigations  have  been  undertaken  by  the  chem- 
ist, which  are  of  general  importance  to  the  agriculture  of  the  islands. 
The  horticulturist  has  prepared  a  bulletin  on  bananas,  which  not  only 
treats  of  the  cultivation  and  marketing  of  this  fruit,  but  also  brings 
together  descriptions  of  a  large  number  of  Hawaiian  varieties,  making 
possible  a  systematic  study  of  this  important  food  plant.  Experi- 
ments are   being  continued  on  the  cultivation  and   fertilization   of 
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bananas,  and  a  large  collection  of  rarietieB  is  being  brought  together 
on  the  station  grounds.  Experiments  in  tlie  propagation  of  mangoes 
and  alligator  pears  have  been  begun. 

The  entomolo^st  has  prepared  a  bulletin  on  the  leaf  hopper  of  :^gar 
cane,  which  was  investigated  at  the  solicitation  of  noan  j  or  the  planters 
of  the  islands.  This  insect  made  its  appearance  quite  recently  and  his 
proved  in  certain  districts  to  be  a  very  serious  enemy  to  cane  cultiTi* 
tion.  The  bulletin  treats  of  the  life  liistorj-  of  the  pest,  describes  the 
injury  produced,  and  otfei's  suggestions  for  its  control. 

LTnder  the  immediate  direction  of  the  special  agent  in  charge,  investiga- 
tions have  been  made  of  some  of  the  fungous  diseases  of  eoffee,  sugar 
cane,  and  other  economic  plants,  and  a  comparative  test  of  grasses  and 
forage  plants  has  been  begun  in  connection  with  the  Hawaii  lAve  Stock 
Breeders'  Association.  Cooperative  experiments  with  tobacco  bav^ 
been  conducted  on  the  island  of  Hawaii  with  the  object  of  produciiig 
a  type  of  tobacco  that  is  especially  adapted  to  Hawaiian  condition?^. 
Cooperative  experiments  on  cacao  and  banana  cultivation  are  also  being 
earned  on  in  connection  with  the  insular  board  of  agriculture  and  the 
Hilo  boarding  school. 

PORTO    RICO    EXPERIMENT   STATION. 

The  work  of  the  Porto  Rico  experiment  station  has  been  consider- 
ably enlarged  during  the  past  year,  partly  with  the  aid  of  an  appro- 
priation of  $2,700  made  by  the  insular  legislature  and  nearly  $1,300 
received  from  the  sale  of  farm  products. 

Many  permanent  improvements  have  l>een  made  on  the  station 
farm.  A  smalt  tilo  machine  was  purchased  and  drain  pipes  were 
manufactured  on  the  farm.  Practically  all  the  river  bottom  or  alluviai 
land  on  the  station  farm  has  been  drained.  This  is  the  first  under- 
drainage  ever  undertaken  in  Porto  Kico,  and  it  is  believed  that  it  will 
not  only  greatly  enhance  the  producing  power  of  the  station  property, 
but  will  also  serve  as  a  valuable  object  lesson  to  the  planters  of  the 
island.  An  experimental  irrigation  system  has  also  been  installed  on 
this  farm. 

A  preliminary  survey  of  the  principal  tobacco  districts  of  the  island 
has  bi^en  made  by  a  tobacco  sj^ecialist  in  the  employ  of  the  station, 
and  a  report  on  these  investigations  is  being  prepared. 

The  investigations  on  different  methods  of  pruning,  shading,  and 
fertilizing  coffee  plants  have  been  continued.  An  attempt  to  extermi- 
nate the  coffoe-leaf  miner  by  hand  picking  the  leaves  proved  the 
impracticability  of  this  method  of  repressing  this  pest.  The  entom<Jo- 
gist  of  the  station  has  also  })oon  investigating  the  possibility  of  com- 
bating this  insect  by  means  of  parasites,  and  reports  the  discovery  of 
an  effective  parasite  which,  it  is  believed,  by  careful  propagation  and 
distribution,  will  aid  very  materialh'  in  keeping  in  check  tnis  insect^ 
which  is  by  far  the  most  serious  enemy  to  coffee  culti\Tition  now  upon 
the  island. 

A  special  study  of  the  diseases  of  coffee  and  other  plants  was  made 
by  the  botanist  of  the  Connecticut  State  experiment  station,  who  was 
temporarily  in  the  employ  of  the  Porto  Rico  station. 

Aiuch  attention  is  l)eing  given  to  the  propagation  of  citrous  fruit*, 
especially  with  a  view  of  obtalninjif  better  stock  for  growing  in  the 
orcliards  of  Porto  Kico.     A  bulletin  on  the  methods  of  production  and 


R3SPOBT   OF   THE    SECRETABY   OF   AGRICULTUBE.  87 

marketing  of  orauges,  with  special  reference  to  Porto  Rico  conditions, 
has  recently  been  issued.  A  large  number  of  tropical  fruits^  including 
mango,  alligator  pear,  soursop,  nlspero,  guava,  and  many  otherfc-,  have 
been  brought  together  in  a  tropical  f niit  orchard. 

The  tea,  rubber,  and  cacao  plantations  mentioned  in  my  last  report 
are  flourishing  and  are  being  extended.  Among  the  tropical  veffeta- 
bles  which  enter  into  the  variety  tests  are  the  yautia,  taro,  eaible 
canna,  arrowroot,  cassava,  yams,  and  sweet  potatoes,  all  of  which  have 
thus  far  done  well. 

Experiments  are  being  carried  on  with  a  number  of  fiber  plants. 
Among  these,  maguey  and  sisal  have  thus  far  given  very  promising 
results.  The  station  has  thus  far  conducted  no  careful  experiment 
Tvith  cotton,  but  the  industry  has  been  extended  throughout  the  island 
to  a  considerable  extent  during  the  past  year,  and  the  station  officers 
report  that  the  results  seem  to  indicate  tKat  it  is  possible  to  profitably 
produce  a  medium  grade  of  Sea  Island  cotton  in  Porto  Rico. 

The  report  of  the  Bureau  of  Soils  on  the  soil  survey  from  Ai-ecibo 
to  Ponce,  made  by  that  Bureau  in  cooperation  with  the  Porto  Rico 
station,  has  been  reprinted  in  l)oth  English  and  Spanish  for  distribu- 
tion on  the  island.  Several  other  bulletins  and  circulars  in  both 
languages  have  been  issued  during  the  year. 

PROPOSED   EXPERIMENT  STATION   AT  GUAM. 

This  Department  has  recently  received  a  request  from  the  governor 
of  Guam  for  the  establishment  of  an  agricultural  experiment  station 
on  that  island.  In  making  this  request  the  governor  states  that  the 
population  of  the  island,  consisting  of  al]^ut  11,000  people,  and 
increasing  at  the  rate  of  about  3  per  cent  a  year  since  the  American 
occupation,  is  devoted  entirely  to  agriculture.  The  farms,  which  are 
small,  are  located  in  the  hills  back  of  the  surrounding  towns,  and  the 

Seople  usually  ffo  to  them  in  tlie  early  morning,  returning  to  their 
omiciles  at  night.  As  they  are  devoted  to  tilling  the  ground  and  the 
raising  of  fruits,  and  to  nothing  else,  this  is  an  especially  good  field 
for  the  introduction  of  such  additional  fruitfi  and  vegetables  as  only 
the  resources  of  the  Government  can  command.  The  revenues  of  the 
island  are  insignificant,  so  that  the  people  can  not  afford  to  pay  any- 
thing toward  an  experiment  station,  although  its  influence  will  be 
very  beneficial.  There  is  a  considerable  tract  in  the  public  lands  of 
the  island  which  could  be  set  aside  for  an  experimental  farm. 

Since  it  seems  quite  important  that  the  people  of  Guam  should 
receive  such  aid  in  developing  their  agriculture  as  is  now  given  by 
the  Government  to  our  other  island  possessions,  I  have  recommended 
an  appropriation  of  $5,000  for  the  maintenance  of  a  station  on  this 
island  in  cooperation  with  the  Navy  Department. 

NUTRITION    INVESTKJATIOXS. 

In  the  nutrition  investigations  steady  progress  has  been  made  in  the 
elaborate  and  fundamental  inquiries  regarding  the  laws  of  haman 
nutrition  with  the  respiration  calorimeter,  and  in  the  more  directly 

?ractical  studies  of  the  nutritive  value  of  cereals,  fruits,  and  meat, 
he  great  importance  of  these  investigations  is  being  recognized,  not 
only  by  scientific  and  educational  institutions  throughout  this  country, 
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but  al.so  in  many  foreign  countries.  The  constant!}'  increasing"  num- 
ber of  requests  for  nutrition  publications  and  for  infonnation  from 
individuals,  institutions,  public  schools,  medical  schools,  and  similar 
sources,  is  a  proof  that  the  results  of  the  nutrition  inv'estigations  excite 
wide  interest  and  are  appreciated. 

The  cooperativ^e  method  by  which  the  work  of  investigation  has  beeo 
distributed  among  various  educational,  scientific,  and  similar  institu 
tions  in  the  United  States  has  been  productive  of  as  excellent  results 
the  past  3'ear  as  hitherto,  and  a  satisfactory  amount  of  investigation 
has  been  conducted.  This  has  been  made  possible  in  part  by  the  gen- 
erous support  accorded  by  the  cooperating  institutions,  which  have 
contributed  in  some  cases  mone\',  and  in  practically  all  cases  the  use  of 
laboratories,  apjwiratus,  libi'aries,  the  advice  ana  counsel  of  skilled 
experts,  and  similar  assistance.  Other  institutions  have  expressed  a 
readiness  to  join  in  such  researches,  provided  a  comparatively  small 
amount  can  be  allotted  them,  but  witn  the  funds  at  our  command  it  has 
not  been  found  possible  to  extend  the  inquiry  beyond  the  present 
limits. 

CALORIMETER   EXPERIMENTS. 

The  experiments  with  the  respiration  calorimeter  during  the  past 
year  have  had  to  do  principally  with  the  comparative  values  of  fat  and 
carbohydi-ates  as  sources  of  energy.     The  apparatus  has  been  so  modi- 
fied that  a  given  quantity  of  air  is  circulated  through  the  respiration 
chamber,  the  oxygen  withdrawn  bv  the  subject  being  made  good  by 
the  addition  of  a  fresh  supply,  while  the  products  of  respimtion  are 
removed  for  measurement  anH  analj'sis.     This  method  of  experiment- 
ing permits  of  direct  measurements  of  the  oxygen  consumption  in 
addition  to  other  factors  concerned  with  the  metabolism  of  matter  and 
energy,  and  represents  a  decided  advance.     In  its  present  form  the 
apparatus  is  fully  as  accurate  as  the  form  previously  described  and 
gives  very  satisfactory  results.     The  form  oi  apparatus  which  ma3'  be 
most  advantageously  used  depends  upon  the  character  of  the  problem 
which  is  to  be  studied,  since  both  the  earlier  type,  in  which  a  contin- 
uous quantity  of  air  was  pumped  through  the  apparatus,  and  the 
present  type,  with  the  closed  air  circuit,  furnish  very  accurate  means 
of  studying  a  large  variety  of  problems  which  have  to  do  with  the 
fundamental  laws  of  nutrition  and  practical  questions  connected  M'ith 
the  satisfactory  feeding  of  man  and  domestic  animals. 

SrECIAL   STUDIES    OF   THE    YEAR. 

During  the  year  the  experimental  and  editorial  work  connected  with 
the  dietary  studies  at  the  Government  Hospital  for  the  Insane  has 
been  completed  and  a  bulletin  describing  the  results  in  detail  has  just 
been  published.  The  data  secured  are  of  great  interest  in  themselves 
and  will  prove  of  material  assistance  in  formulating  dietary  standards 
and  in  other  ways,  while  the  experience  gained  in  conducting  investi- 
gations will  prove  of  great  value  in  future  work  of  a  similar  char- 
acter. The  studies  showed  that  the  diet  at  the  Government  hospital 
was  well  managed  and  that  the  food  was  abundant,  of  good  quality, 
and  well  prepared.  As  the  study  progressed  it  became  evident  that 
in  many  ways  econom^'^  in  the  preparation,  handling,  and  storing  of 
food  might  be  introduced  which  would  prevent  waste  and  effect  a  con- 
siderable saving  without  making  any  itidical  change  in  the  character 


BEPORT  OF  THE  SECBETABY  OF  AGBICULTUBE.       89 

of  the  menu.  In  other  words,  it  was  evident  that,  as  in  all  business 
enterprises,  more  careful  and  expert  management  would  prove 
valuable. 

The  studies  concerned  with  the  nutritive  value  and  digestibility  of 
flours  of  different  grades  have  furnished  very  interesting  data  and  the 
material  now  accumulated  seems  sufficient  for  answering  the  much- 
discussed  question  as  to  the  comparative  value  of  different  sorts  of 
flour  ground  from  a  given  lot  of  wneat.  It  seems  fair  to  say  that  the 
grades  of  flour  known  as  whole  wheat  and  graham  contain  a  somewhat 
larger  proportion  of  protein  and  ash  than  the  patent  grades,  but  are 
inferior  as  regards  tne  thoroughness  with  which  thev  are  digested. 
Judging^  therefore,  by  the  total  material  which  the  body  receives,  the 
various  sorts  of  flour  are  practically  equal  in  value.  Ihe  mechanical 
effect  which  the  coarser  flours  exercise  on  the  digestive  tract  should 
not  be  overlooked. 

The  dietary  studies  and  digestion  experiments  with  Maine  lumber- 
men have  given  some  interesting  and  valuable  results.  In  fixing  upon 
dietary  standards  it  was  desirable  to  have  data  regarding  the  kinds  and 
amounts  of  food  consumed  by  persons  |>erfornung  severe  work  and 
leading  a  very  active  outdoor  life.  Such  conditions  were  met  in  the 
Maine  woods.  The  diet  with  which  the  lumbermen  were  provided 
was  comparatively  simple  in  character  though  generous  in  amount. 
Generally  speaking,  the  quantities  eaten  were  fairly  large,  furnishing 
an  abunaance  of  both  protein  and  energy.  The  food  was  quite  thor- 
oughly digested,  no  difference  being  observed  between  these  men  and 
those  living  and  working  under  more  usual  conditions. 

At  the  University  of  California,  the  investigations  concerning  the 
nutritive  value,  digestibility,  and  place  in  the  diet  of  fruits  and  nuts 
have  been  continued  and  important  data  are  being  accumulated.  The 
bulletins  already  published,  which  report  the  results  of  these  investi- 
♦jations,  have  been  widely  circulated,  showing  that  there  is  a  popular 
demand  for  information  along  these  lines.  A  popular  bulletin  has  been 
published  showing  how  a  surplus  fruit  supply  nla}'^  be  used  in  the 
nousehold  for  the  preparation  of  jams,  jellies,  and  similar  products,  a 
class  of  foods  which  may  be  made  to  supply  carbohydrate  material  in 
a  palatable  and  attractive  form,  while  at  the  same  time  the  acids  and 
other  bodies  which  the  fruits  contain  are  believed  to  exercise  a  bene- 
ficial effect  on  the  svstem. 

.      IRKKJATIOX    AND    DRAINAGE    INVESTIGATIONS. 

METHODS    AND    PROHLEMS. 

During  the  past  year  the  office  of  Irrigation  and  Drainage  Investi- 
gations made  a  comprehensive  study  of  tne  methods  and  cost  of  pre- 
paring land  for  irrigation.  The  results  show  the  need  of  a  better 
understanding  of  this  subject  by  farmers.  Much  has  been  done  by 
the  Government  and  the  States  to  aid  engineers  in  the  right  planning 
of  dams  and  canals,  but  farmers  have  not  been  aided  in  Hke  measure 
in  understanding  how  to  get  the  best  results  out  of  the  water  when 
furnished.  A  bulletin  published  by  the  Department  gives  descriptions 
and  illustrations  of  the  tools  used  in  grading  land  and  building  laterals 
and  of  the  leading  systems  in  use  in  distributing  water  in  fields, 
orchards,  and  gardens.  These  studies  show  that  the  cost  of  preparing 
land  for  irrigation  is  far  greater  than  has  been  realized,  varying  under 
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flooding  from  $2  to  $5  an  acre  and  under  the  check  system  from  $8  to 
$25  an  acre.      Here   is  a   large  opportunity  for  saving  money  to  * 
farmers  by  aiding  them  in  choosing  the  method  bej?t  suited  to  their 
conditions. 

Last  year  a  working  agreement  was  entei-ed  into  with  the  Wes^tem 
experinient  stations  for  the  S3'stematic  collection  of  informatioD  on 
important  features  of  irrigation  practice,  which  will  enable  this  Depart- 
ment promptly  and  at  small  cost  to  collect  and  disseminate  inf ormatioii 
of  great  practical  value.  This  year  the  subjects  studied  were  the 
methods  of  measuring  water,  the  rate  of  rise  of  soil  water  during  the 
irrigation  period,  and  the  use  of  cement  and  concrete  instead  of  wood 
in  irrigation  structures. 

Dl'TV    OF    WATEK    AND    APPLICATION    TO   SOIL. 


The  increasing  value  of  water  has  given  added  importance  to  1 
studies  of  its  duty,  which  have  been  a  leading  feature  of  this  in vestij 
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tion  from  the  outset.  Rights  which  originally  were, purchased  for  |5 
an  acre  now  sell  for  1^35  an  acre.  Annual  water  rentals  have  risen  in 
certain  districts  from  $1  to  $7  an  acre.  Every  extravagant  appropria- 
tion of  water  is  a  direct  incentive  to  waste,  and  excess  contracts  and 
decrees  will  continue  to  be  made  so  long  as  the  quantit}'  actually'  used 
has  not  been  determined  by  accurate  impartial  measurements.  ThL? 
fact  is  giving  the  work  of  the  Department  increasing  importance.  Its 
reports  are  being  used  in  fixing  water-right  decrees,  and  mea.surement5 
of  the  duty  of  water  on  streams  where  adjudications  are  proposed,  are 
urgently  requested. 

Scarcity  of  water  in  the  arid  West  makes  it  desirable  that  it  shall  be 
used  by  irrigators  in  the  most  economical  and  skillful  way.  To  aid  in 
making  this  possible  the  Department  is  carrying  on  a  series  of  scien- 
tific studies  to  determine  the  quantity  of  water  which  will  give  the 
best  results  and  the  best  method  of  applying  it  to  crops.  In  one 
important  irrigated  district  these  measurements  show  that  the  quan- 
tity needed  to  irrigate  60  acres  of  land  under  the  method  in  com- 
mon use  w  ill  irrigate  100  acres  whcfi  applied  by  another  equally 
feasible  method.  Thej'  also  show  that  the  time  of  irrigation  and  the 
quantity  of  water  usecl  have  an  important  influence  on  the  quality  as 
well  as  on  the  yield  of  crops. 


I'r.MPINC;    WATK!{    K(»ll    CHOI'S. 


During  the  past  soa^^on  records  of  the  performance  of  over  2jKh> 
irrigating  pumping  plants,  scattered  from  Texas  to  Washington,  have 
been  obtained.  These  included  many  types  of  pumps  opemted  by 
gasoline,  crude  oil,  distillate,  by  steam  generated  l)y  means  of  oil, 
coal,  and  wood,  by  electric  motors,  windmills,  and  water  power.  The 
rapid  extension  of  pumping  as  a  means  of  extending  irrigation  gives 
grciit  practical  importance  to  those  studies. 

Wind  is  one  of  the  neglected  but  promising  sources  of  power  for 
providing  water  for  irrigation  and  for  doing  other  farm  work.  An 
arrangement  has  been  nuide  with  the  department  of  farm  mechanics 
in  the  Iowa  State  College  to  supplement  the  field  studies  made  during 
the  year  by  more  careful  tests  of  the  efficiency  of  different  nmkes  of 
windmills.  The  makers  of  these  machines  have  manifested  much 
interest  in  these  investigations  and  have  not  only  offered  to  supply 
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the  mills  needed  for  testing  free  of  cost  but  to  manufacture  others 
accoixiing  to  any  special  design  suggested  by  this  Department. 

Last  season^s  pumping  studies  lead  to  the  conclusion  that  there  is  a 
broad  field  for  irrigation  by  pumping;  that  where  the  lift  of  water  is 
less  than  50  feet  the  number  of  faihires  are  comparatively  few.  The 
failures  noted  have  been  due  to  two  principal  causes:  Lack  of  mechan- 
ical knowledge  or  skill  on  the  pai-t  of  farmers  needed  to  keep 
machinery  in  proper  condition;  and  the  selection  of  pumps  of  too 
great  or  too  small  capacity'  for  the  work  to  be  done. 

IRRIGATION    IN   THE   HUMID   SECTIONS   OF  THE   UNITED  STATES. 

The  studies  of  irrigation  in  Italy  show  that  irrigation  is  highly 
profitable  in  a  region  liaving  a  larger  rainfall  than  the  Mississippi 
Valley,  and  there  seems  no  doubt  that  in  a  similar  way  it  is  to  have  a 
large  field  of  usefulness  in  the  eastern  and  southern  portions  of  the 
United  States.  One  of  tHe  special  crops  which  require  irrigation  is 
cranberries,  and  a  cooperative  arrangement  has  been  made  with  the 
experiment  station  of  Wisconsin  and  the  Wisconsin  Cranberry  Growers' 
Association,  under  which  the  Department  is  attempting  to  formulate 
the  principles  which  should  govern  the  irrigation  and  drainage  of 
cranberry  beds.  The  studies  made  in  Wisconsin  are  being  supple- 
mented by  similar  studies  in  New  Jersey. 

In  the  rice  districts  of  Louisiana  and  Texas  practically  all  the  water 
used  in  irrigation  has  to  be  pumped.  The  quantity  used  and  the  per- 
formance of  different  types  of  pumps  in  providing  it  are  controlling 
factors  in  the  success  of  this  industry.  lioth  these  have  been  studied 
during  the  past  year. 

There  is  a  large  territor^^  in  central  Arkansas  which  is  believed  to 
be  well  suited  to  rice  growing.  The  Department  is  cooperating  with 
the  State  experiment  station  to  ascertain  whether  it  will  pay  in  this 
section  to  pump  water  to  irrigate  rice.  The  results  this  year,  while 
encouraging,  show  that  it  will  require  considerable  experimental  work 
to  place  the  industry  on  an  assured  basis. 


DRAINAGE    INVESTIGATIONS. 


Crop  production  is  being  extended  in  this  country  in  three  ways — 
(1)  by  reclaiming,  through  irrigation  and  drainage,  lands  hitherto 
worthless  or  vielding  only  a  nominal  return;  (2)  by  improving  soil 
conditions  in  lands  already  under  cultivation;  (3)  by  scientific  rotation 
and  intensive  cultivation  of  crops. 

Since  soil  drainage  is  an  important  factor  in  all  of  these,  the  promo- 
tion of  practical  and  efficient  methods  may  do  much  for  the  general 
improvenaent  of  agriculture.  Original  investigation,  combined  with 
careful  scrutiny  of  current  practice  in  this  and  other  countries,  will 
enable  this  Department  to  place  before  State  and  district  authorities, 
cultivators,  and  landowners  the  methods  and  practices  suited  to  their 
conditions. 

The  following  work  was  carried  on  during  the  year: 

(1)  An  examination  of  some  of  the  irrigated  lands  of  Utah  for  which 
drainage  is  urgently  needed,  the  giving  of  advice  concerning  plans, 
and  the  beginning  of  some  experiments  in  tile  drainage  to  determine 
the  operation  of  underdrains  in  certain  soils. 

(2)  The  examination  of  several  large  drainage  projects  in  the  Middle 
West,  in  company  with  engineers,  count}^  boards,  and  interested  land- 
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owners,  followed  by  reports  and  recommendations  of  plans.  About 
400,000  acres  of  land  are  affected  by  these  projects,  with  an  estimated 
outlay  for  drainage  of  $1,000,000. 

(3)  Collecting  and  classifjung  field  data  upon  the  construction  of 
levees  for  protection  of  river  bottom  lands;  tneir  ditching  and  drain- 
age by  pumps;  construction,  duty,  and  operation  of  land  dredges;  the 
construction  and  behavior  of  drainage  ditches  of  various  sizes. 

(4)  Collection  of  data  regarding  the  operation  of  the  older  systems 
of  tile  drainage  in  the  Middle  West,  with  respect  to  determining  how 
far  conditions  may  be  improved  by  reconstruction. 

A  preliminary  examination  of  a  portion  of  the  Everglades  in  Dade 
County,  Fla.,  was  made  in  conjunction  with  the  Bureau  of  Plant  Indus- 
try, and  it  is  thought  that  the  Everglade  soil  can  be  made  profitable  for 
growing  subtropical  fruits  if  it  can  be  sufficiently  drained.  In  view 
of  the  interest  taken  in  growing  fruit  and  vegetables  in  southern  Flor- 
ida for  the  Northern  winter  markets,  the  reclamation  of  the  Everglades^ 
merits  further  attention. 

The  lines  of  work  carried  on  during  the  present  year  indicate  the 
widening  importance  of  this  branch  of  agricultural  improvement 
The  condition  of  much  of  the  farming  land  in  the  older  irrigated  dis- 
tricts, and  especially  in  Utah,  demands  prompt  and  active  relief 
through  drainage,  or  the  loss  already  suffered  by  bogging  of  the  land 
will  be  rapidly  augmented.  The  Department  can  render  great  assist- 
ance to  the  people  of  these  sections  by  enabling  experts  to  direct  and 
assist  in  starting  practical  di*ainage  operations  in  localities  where 
farmers  are  read}'  to  begin. 

An  entirely  different  class  of  problems  has  been  encountered  in  con- 
nection with  the  drainage  of  the  peat  swamp  lands  of  central  Wiscon- 
sin. Here  the  assistance  of  the  experts  of  the  Department  has  been 
requested  in  order  to  determine  the  manner  in  which  drainage  should 
be  accomplished  and  regulated  during  the  subsequent  treatment  of 
these  marshes. 

The  reclamation  of  tidal  marshes  is  a  subject  upon  which  numerous 
inquiries  have  been  received  and  which  may  be  profitably''  studied. 

The  further  development  of  the  prairie  lands  of  Arkansas  and  the 
heavy  cotton  lands  of  Mississippi  will  depend  upon  the  introduction 
of  more  thorough  methods  of  drainage.  There  is  no  public  informa- 
tion availal)le  bearing  directly  on  the  treatment  of  the  drainage  prob- 
lems there  encountered,  although  it  is  a  fundamental  matter  in  tie 
development  of  certain  lands  in  these  States. 

The  drainage  experts  of  the  Department  have  given  considerable 
time  and  thought  in  advising  with  and  aiding  agricultural  colleges 
and  stations  about  courses  of  instruction  in  drainage  engineering  and 
the  carrying  out  of  experiments  in  drainage.  The  establishment  of 
these  courses  of  study  and  the  special  training  of  men  to  carry  out 
this  })ranch  of  farm  improvement  promise  much  for  the  betterment  of 
soil  conditions  and  soil  production  in  future  years.  The  success  of 
these  classes  is  shown  bv  the  fact  that  Illinois  has  42  and  Iowa  65 
students  at  present  enrolled  in  drainage  engineering. 

AGRICULTURAL    ENGINEERING. 

The  valuable  results  which  have  come  from  including  irrigation  and 
drainage  in  the  work  of  the  Department  leads  me  to  believe  that  this 
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investigation  should  include  two  other  branches  of  agricultural  engi- 
neering with  which  they  have  a  close  relation.  These  are  farm  build- 
ings and  farm  machinery. 

That  this  Department  should  give  some  attention  to  the  convenience 
and  healthfulness  of  farmhouses  and  farm  buildings  would  not  seem  to 
require  any  argument.  These  have  such  vital  relation  to  the  atti'act- 
iveness  and  profits  of  farming  and  to  the  improvement  of  the  social 
and  industrial  conditions  of  farm  life  that  they  ought  not  to  be  ignored 
by  this  Department. 

There  is  urgent  need  of  study  of  the  important  question  of  ventila- 
tion and  lighting  in  farm  barns.  A  recent  investigation  carried  on  by 
the  Agricuitural  College  of  Wisconsin  has  shown  that  scores  of  costly 
barns,  intended  to  house  valuable  blooded  live  stock,  and  on  which 
thousands  of  dollars  have  been  expended  to  secure  perfect  sanitary  con- 
ditions, are  a  complete  failure  so  far  as  ventilation  is  concerned;  and 
that  this  lack  of  projMjr  ventilation  is  causing  serious  increase  in  the 
spread  of  tuberculosis  and  seriously  impairs  the  profits  of  feeding. 
Hundreds  of  farmers  are  delaying  the  building  of  barns  because,  while 
they  realize  the  nature  of  the  difficulty  and  the  necessity  for  its  remedy, 
they  do  not  know  how  to  accomplish  it.  It  is  a  striking  but  admitted 
fact  that  we  are  so  ignorant  of  tne  proper  principles  of  barn  ventila- 
tion that  many  of  the  costlicvst  structures  ouilt  m  recent  years  have 
been  the  most  defective  in  this  regard. 

There  is  another  reason  for  this  Department  giving  some  attention 
to  the  subiect  of  farm  buildings.  We  are  entering  a  transition  period 
in  which  me  cheap  wood  construction  of  former  years  is  giving  way 
to  permanent  structures  of  stone,  concrete,  and  iron.  Farm  houses, 
through  better  water  supplies,  plumbing,  and  sanitation,  are  being 
made  as  convenient  as  those  of  tne  city.  The  working  out  of  these 
changes  involves  so  many  new  problems  that  the  Department  is  being 
called  upon  by  experiment  stations,  improvement  associations,  and 
communities  for  advice  and  information  w^hich  if  furnished  could  not 
but  result  in  a  marked  improvement  in  the  conditions  of  farm  life. 

MACHINERY    AND    MOTIVE    POWER. 

• 

Closely  related  to  the  healthfulness,  convenience,  and  cheapness  of 
farm  buildings  is  the  right  selection,  care,  and  use  of  farm  machinery. 
The  studies  of  pumping  machinery  have  shown  that  the  most  impor- 
tant factor  in  its  successful  use  is  the  mechanical  skill  of  the  farmer, 
and  we  are  beginning  to  understand  that  the  increased  complexity  and 
cost  of  farm  machinery  make  the  education  of  the  American  farmer 
along  these  lines  more  and  more  desirable. 

No  more  significant  change  is  taking  place  in  American  agriculture 
than  the  extent  to  which  different  kinds  of  motive  power  are  taking 
the  place  of  men  and  animals.  The  use  of  the  traction  engine  and 
automobile  in  the  place  of  the  horse  on  the  country  roads,  the  employ- 
ment of  gasoline,  steam,  wind,  and  electric  power  to  operate  mowers, 
threshers,  plows,  feed  cutters,  corn  buskers,  and  dairy  machinery  are 
illustrations  of  epoch-making  changes  that  are  now  ^oing  on  on  every 
modern  American  farm.  On  one  ranch  in  California  there  is  $60,000 
worth  of  farm  machinery  operated  by  some  other  power  than  animals 
or  man.  For  want  of  proper  information  these  changes  are  involving 
farmers  in  serious  mistakes  and  large  losses.     They  buy  motors  not 
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suited  to  their  requirements  or  which  they  do  not  know  how  to  oper- 
ate. They  buy  machinery  not  adapted  to  their  condition  and  cause 
its  rapid  destruction  by  not  knowing  how  to  care  for  it. 

There  is  made  and  sold  each  year  in  this  country  about  $100,CK)0,0(N) 
worth  of  farm  machinery.  Fully  one-half  of  this  goes  into  the  hands 
of  men  who  do  not  know  how  to  select  it  wisely'  or  to  keep  it  in  proper 
condition.  The  waste  which  results  runs  into  millions  of  dollar^ 
annually.  In  addition,  implement  manufacturers  lose  large  sums  in 
making  and  attempting  to  introiUice  machinery  unsuited  to  the  work 
it  is  intended  to  perform,  with  a  resultant  loss  to  both  farmers  and 
raanufactureiM. 

Realizing  the  need  of  improvement  in  these  matters,  and  partly  to 
meet  the  requests  of  implement  manufacturers  for  young  men  having' 
agricultui*al  and  mechanical  training  which  will  enable  them  to  design 
and  constinict  implements  suited  to  the  conditions  of  the  American  fann« 
a  num>)er  of  agricultural  colleges  and  experiment  stations  have  inaugu- 
rated courses  of  instruction  and  begun  systematic  experimentation  for 
the  purpose  of  bringing  al>out  a  general  diffusion  of  intelligence  about 
this  feature  of  farm  work.  The}'  have  appealed  to  this  Department 
for  aid  in  this  work  similar  to  that  alreaay  given  them  in  otner  lines 
of  agricultural  investigation. 

TPiSTS   OF   CORN    PLANTERS    XSl}    AVIXDMILLS. 

As  illustrating  the  important  results  which  arc  destined  to  come 
from  the  inauguration  of  this  work,  one  of  the  results  of  an  investi- 
gation carried  out  by  the  Iowa  State  College,  a  pioneer  in  this  line  of 
education  and  experimentation,  will  be  given.  It  began  its  study  of 
farm  machinery  with  the  operation  of  coni  planters,  because  no  single 
factor  contributes  more  to  the  yield  than  securing  a  uniform  stand, 
and  this  is  impossible  if  the  seed  is  not  planted  evenly.  The  machines 
for  planting  corn  in  hills  are  intended  to  drop  from  three  to  four 
grains,  yet  farmers  have  been  })uying,  and  implement  makers  manufac- 
turing and  selling,  planters  without  any  definite  knowledge  as  to  how 
they  behave  in  this  respect.  In  making  this  test  all  of  the  leading 
machines  were  included.  It  brought  out  the  following  significant 
facts: 

(1)  That  no  planter  now  made  will  drop  evenly  unless  the  grains 
have  been  graded.  The  introduction  of  seed-grain  graders  followed, 
and  was  an  immediate,  important,  practical  gain  to  agriculture  and 
to  manufacturers  of  this  kind  of  machinery. 

(2)  That  with  graded  grain  certain  types  of  machines  do  accurate 
work. 

(3)  That  other  types  will  not  drop  evenly  under  any  conditions. 
The  important  and  encouraging  feature  of  this  investigation  has  l>een 

the  interest  shown  by  manufacturers  who  have  accepted  the  results  as 
impartial  and  conclusive.  Makers  of  machines  found  defective  were 
as  ready  to  accept  the  results  as  the  makers  of  those  which  operated 
properlv,  the  defects  })eing  at  once  corrected. 

The  test  of  windmills  hy  the  Iowa  SUvte  College  to  determine  the 
designs  and  sizes  best  suited  to  lifting  water  for  irrigation  promises  to 
lead  to  important  results  in  extending  the  use  of  this  motive  power  iii 

f  rinding  grain,  handling  and  storing  produce,  and  doing  some  other 
inds  of   farm   work   practically   without    expense,  which   fonneriy 
required  a  considerable  expenditure  for  man  or  animal  power. 
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NEED   OF   AX    EXPEKT   IN    FARM    BUILDINGS    AND   MACHINEHY. 

The  requests  of  the  colleges  and  stations  for  aid  in  carrjung  out 
these  investigations  and  in  planning  courses  of  instniction  have  been 
supplemented  b}-  numerous  similar  requests  from  farmers  for  advice 
and  assistance  about  the  selection  and  operation  of  different  kinds  of 
farm  motors  and  other  farm  machiner3\  In  the  absence  of  any  special 
arrangement  for  dealing  with  these  problems,  the^^  have  been  referred 
to  the  Office  of  Experiment  Stations  and  dealt  with  by  the  Irrigation 
and  Drainage  division  of  that  Office;  but  there  are  at  present  no  funds 
Tvhich  can  be  utilized  for  systematic  work  along  these  lines.  I  am  of 
the  opinion  that  results  of  great  value,  alike  to  the  farmers  and  the 
manufacturers  of  agricultural  machinery,  will  come  from  the  extension 
of  the  Department's  work  in  agricultural  engineering  to  include 
studies  of  this  character,  in  cooperation  with  the  agricultural  colleges 
and  experiment  stations.  I  have,  therefore,  asked  Congress  for  an 
appropriation  wliich  will  enable  us  to  employ  an  expert  in  farm  build- 
ings and  farm  machinery,  in  connection  with  the  irrigation  and  drain- 
age investigations. 

DIVISION  OF  PXTBLIGATIONS. 

The  publication  work  of  the  Department  is  a  faithful  reflex  of  its 
activity  and  growth.  The  diffusion  of  the  valuable  information 
acquired  b}-  the  Department  is  effected  almost  entirely  through  this 
medium.  The  time  was,  indeed,  when  in  spite  of  the  comparativel}" 
few  publications  issued,  the  cost  of  printing  them  amounted  to  far 
more  than  half  the  entire  expenses  of  the  Department.  At  present 
the  entire  cost  of  this  work  is  not  even  one-sixth  of  the  total  expendi- 
tures of  the  Department,  and  yet  the  number  of  publications  issued 
during  the  past  fiscal  year  aggregated  972.  Of  these,  379  were  new, 
comprising  about  23,000  pages  of  matter.  The  number  of  copies  of 
all  publications  issued  during  the  year  aggregated  12,421,386.  The 
.  600  reprints  attest  forcibly  the  extent  of  the  oemand  for  the  Depart- 
ment publications. 

Of  the  whole  number  printed  415  were  Farmers'  Bulletins,  of  which 
25  were  new  and  390  reprints.  The  total  number  of  copies  of  these 
issued  during  the  year  was  about  6i  million,  very  nearly  5  million 
being  distributed  upon  the  oixlers  of  Senators,  KepresenUitives,  and 
Delegates  in  Congress. 

A  very  gratifying  feature  reported  by  the  Department  Editor  is  the 
constantly  increasing  demand  for  the  Department  publications  by 
educational  institutions,  mainly  for  class  work.  This  has  added,  how- 
ever, very  much  to  the  demands  made  upon  us,  and,  unfortunately, 
has  greatly  increased  the  instances  where  it  has  been  found  impossible 
to  comply  with  applicants'  requests  owing  to  the  exhaustion  of  the 
supply. 

This  suggests  the  possibility,  with  the  cooperation  of  Congress,  of 
utilizing,  after  sufficient  time  has  elapsed,  a  portion  of  the  unused 
Congressional  quotas  of  many  of  our  documents.  If  some  plan  could 
be  devised,  with  the  approval  of  Congress,  wherebj"  such  unused  quotas 
could  be  made  available  to  the  Department,  a  great  deal  of  valuable 
matter  would  go  into  circulation  which  at  present  is  not  used  in  any 
way. 
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FBOGBESS  ON  NEW  BEPASTMENT  BUILDINaS. 

The  work  connected  with  the  new  buildings  for  the  Department  of 
Agriculture,  authority  for  which  was  announced  in  my  last  report, 
h^  progressed  satisfactorily  during  the  year.  As  already  announced. 
Congress  has  authorized  an  expenditure  of  $1,600,000  for  these  build- 
ings. For  the  greater  part  or  the  past  year  the  architects  have  been 
en^ged,  under  the  direction  of  a  committee  consisting  of  three  bureau 
chiefs  in  the  Department,  in  preparing  the  detailed  plans  and  specifica- 
tions for  the  buildings.  The  plans  were  completed  in  full  August  25, 
1904,  and  steps  were  at  once  taken  for  the  securing  of  proposals.  In 
asking  for  proposals  it  was  planned  to  have  the  matter  considered 
under  two  general  propositions:  (1)  The  buildings  to  be  erected  entirely 
of  granite,  and  (2)  the  buildings  to  be  erected  with  granite  base  and 
marble  superstructure.  Twenty  bids  for  the  entire  work  were  received, 
opened,  and  scheduled  on  November  10.  The  bids  on  the  complete 
structure  ranged  from  $1,153,000  to  $1,612,000.  After  careful  con- 
sideration by  the  building  committee  and  the  architects,  it  has  been 
decided  to  erect  the  buildings  with  granite  base  and  marble  supei-struc- 
ture.  The  two  lowest  bids  for  this  work  were  submitted  by  Mr. 
Ambrose  B.  Stannard,  of  New  York — one  for  $1,206,000,  the  other  for 
$1,199,000,  the  difference  of  $7,000  in  price  being  caused  by  the  dif- 
ference in  style  of  granite  used  for  tne  base.  The  committee  has 
unanimously  recommended  that  Mr.  Stannard's  bid  for  $1,206,000  be 
accepted,  and  this  has  been  done.  It  is  gratifying  to  announce,  there- 
fore, that  the  actual  work  on  construction  wul  begin  within  the  next 
few  days. 

THE  LATE  COL.  J.  H.  BKIGHAM. 

In  concluding  my  report,  it  becomes  my  sad  duty  to  record  the  death 
of  Col.  Joseph  Henry  Brigham,  Assistant  Secretary  of  Agriculture, 
which  occurred  suddenly  at  Delta,  Ohio,  on  June  29,  1904. 

Colonel  Brigham  enlisted  in  1861  and  served  throughout  the  war 
with  great  credit,  being  mustered  out  with  the  rank  of  colonel.  From 
the  date  of  his  enlistment.  Colonel  Brigham  may  be  said  to  have 
devoted  his  life  to  the  service  of  the  public,  and  especially  to  the  cause 
of  agriculture.  He  was  for  six  years  a  member  of  the  Ohio  State 
board  of  agriculture,  and  served  one  year  as  its  president.  He  had 
also  served  in  the  Ohio  State  senate,  and  had  been  appointed  bv  the 
late  President  McKinley,  then  governor  of  Ohio,  president  of  the 
State  board  of  managers  of  the  penitentiary  of  that  State.  Prior  to 
his  appointment  by  President  McKinley  to  be  Assistant  Secretary  of 
Agriculture,  however,  he  was  perhaps  best  known  as  master  of  the 
National  Grange,  a  position  which  he  held  for  nine  years. 

While  he  was  serving  as  Assistant  Secretary  I  had  the  honor  to 
recommend  him  for  appointment  on  the  Government  board  of  mana- 
gers of  the  Pan-American  Exposition  as  the  representative  of  the 
Department  of  Agriculture,  ana  he  was  subsequently  appointed  chair- 
man of  the  board  by  President  McKinley.  By  your  appointment  he 
held  the  same  position  on  the  Government  board  of  managers  of  the 
Louisiana  Purchase  and  the  Lewis  and  Clark  expositions,  and  he  was 
filling  these  positions  when  he  died. 

Colonel  Brigham  was  frequently  designated  to  represent  the  Depart- 
ment at  important  gatherings  throughout  the  country,  and  on  all  such 
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occasions  he  not  only  succeeded  in  interesting  and  impressing  his  audi- 
ence, but  by  his  unassumingdeportment,  genial  yet  dignified,  he  added 
greatly  to  his  own  and  the  Department's  popularity.  At  his  funeral 
at  Delt^,  Ohio,  on  the  3d  day  of  July  last,  which  served  to  demonstrate 
in  a  marked  manner  the  nigh  esteem  in  which  he  was  held  by  his 
fellow-citizens,  his  friends  and  neighbors,  the  Department  was  repre- 
sented by  a  committee  of  its  oflScers  appointed  by  me  for  this  purpose. 
Born  and  bred  a  farmer.  Colonel  Brigham  was  a  notable  example  of 
a  man  who  attained  eminence  without  ever  abandoning  the  occupation 
of  his  youth.  His  experience  and  judgment,  his  public  spirit  and 
fidelity  to  duty,  made  him  valuable  in  every  position  which  ne  filled, 
and  it  is  with  a  deep  sense  of  pei*sonal  and  public  los%  that  I  pen  this 
record  of  his  death. 

In  the  foregoing  report  I  have  endeavored  to  show  the  relation  of 
the  farmers  to  their  coworkers  throughout  the  country,  and  also  the 
leading  position  wjiich  agriculture  occupies  among  our  industries.  1 
have  endeavored  to  give  an  outline  of  some  of  the  directions  in  which 
the  Department  see^  to  help  the  farmers  of  the  United  States.  Its 
existence  is  justified  only  by  the  extent  to  which  it  serves  the  tiller 
of  the  soil  through  research  and  the  practical  application  of  science. 

Respectfully  submitted. 

James  Wilson, 

Washington,  D.  C,  Noveinhet'  ^6^  190^.. 
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To  the  Senate  and  llause  of  Representatives: 

I  transmit  herewith  for  the  information  of  the  Congress  a  report  on 
the  Progress  of  the  Beet-Sugar  Industr}^  in  the  United  States  in  1904. 
Your  attention  is  respectfull}'^  invited  to  the  accompanying  letter  of 
the  Secretary  of  Agriculture,  recommending  that  10,000  copies  of  the 
report  be  printed  for  the  use  of  the  Department  of  Agriculture  in 
addition  to  such  number  as  may  be  desired  for  the  use  of  the  Senate 
and  House  of  Representatives. 

Theodore  Roosevelt. 

The  White  House,  Fchnia7^  15^  1905, 


LETTER  OF  TBAKSMITTAI.. 


Department  of  Agriculture, 

Office  of  the  Secretary, 
Waahington^  D.  C.^  Fehrxiai^  11^  1905. 
Mr.  President:  1  have  the  honor  to  transmit  herewith  for  your 
information  and  that  of  the  Congress  of  the  United  States  a  report 
entitled  "Progress  of  the  Beet-Sugar  Industry  in  the  United  States 
during  the  year  1904,"  prepared  by  Mr.  Charles  F.  Savior,  special 
agent  of  this  Department. 

In  view  of  the  popular  interest  in  the  industry  mentioned,  I  respect- 
fully reconmiend  that  at  least  10,000  copies  of  the  report  be  printed 
for  the  use  of  this  Department  in  addition  to  the  number  which  Con- 
gress may  in  its  wisdom  order  for  the  use  of  the  members  thereof. 
I  have  the  honor  to  remain,  Mr.  President, 

Very  respectfully, 

James  Wilson,  Secretary* 

The  President, 

The  White  Ilouine. 
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PROGRESS  OF  THE  BEET-SUGAR  INDUSTRY  IN  THE 

UNITED  STATES  IN  1904. 


EEPORT  OF  SPECIAL  AGENT, 

Charles  F.  Saylor. 


LETTER  OF  SUBMITTAL. 


U.  S.  Department  of  Agriculture, 

Office  of  the  Special  Agent, 

WashingtOTij  D.  C,  Febi-uary  9,  1906, 

Sir:  I  submit  herewith  for  your  inspection  and  approval  the  manuscript  of  my 

report  on  the  Progress  of  the  Beet-Sugar  Industry  in  the  United  States  in  1904.    It 

includes  a  general  review  of  the  successes  and  failures  of  the  year  and  a  discussion  of 

the  influences  and  conditions  that  are  operating  favorably  and  unfavorably  on  the 

development  of  the  industry.     The  present  conditions  in  all  the  beet-producing 

States  and  the  prospects  for  new  factories  are  reviewed  at  some  length. 

Respectfully, 

Chas.  F.  Saylor,  Special  Agent. 
Hon.  James  Wilson, 

l<€cretanj  of  Affriculture, 


IKTRODTJCTIOK. 

This  report  on  the  Progress  of  the  Beet-Sugar  Industry  for  1904  is 
the  eighth  annual  report  prepared  and  submitted  by  the  author  on  the 
subject. 

Like  all  new  enterprises,  the  sugar  industr}-  as  it  stands  to-day  is 
necessarily  the  product  of  the  conditions  involved  in  its  environment 
and  history.  Many  of  these  conditions  were  unforeseen  and  unantici- 
pated. It  seemed  reasonable  eight  years  ago  that  a  nation  so  pro- 
gressive  as  ours,  so  essentially  agricultural  in  its  resources,  so  cosmo- 
politan in  its  markets  and  demands,  should  exert  itself  to  the  limit  of 
its  abilities  in  supplying  its  own  needs.  Eight  years  ago  the  beet-sugar 
industry  was  so  slightly  developed  and  so  restricted  in  territory  as  to 
give  onl}^  a  hint  of  its  possibilities.  Our  past  achievements  in  well- 
established  lines  of  agriculture,  our  broad  expanse  of  agricultural 
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land  With  a  great  variety  of  soils  and  climatic  conditions,  and  onr 
great  and  rapid  industrial  development  strongly  suggested  the  possi- 
bility of  establishing  a  great  beet-sugar  industry.  We  were  practi- 
cally suppl^'^ing  home  demands  and  selling  to  other  countries  a  large 
supply  of  dressed  meats,  live  stock,  poultry,  eggs,  cotton,  grain,  flour, 
and  other  products  of  the  farm;  and  our  agricultural  exports  were 
constantly  increasing.  The  farm  was  a  most  important  &ictor  in 
the  balance  of  trade  in  our  favor  with  other  nations  of  the  earth. 
It  seemed  illogical  that  we  should  be  buying  abroad  at  that  time 
$100,000,000  worth  of  a  product  that  was  so  purely  agricultural 
in  its  nature  as  sugar. 

The  beet-sugar  industry'  appealed  to  intelligent  agriculturists  as  one 
which  would  promote  rotation  of  crops,  increase  the  fertilit\^  of  our 
soils,  and  give  us  a  better  balanced  production  of  live  stock,  ^"ain, 
forage,  and  root  crops.  To  thoughtful  business  men  the  importation 
of  such  a  large  item  of  one  of  the  necessaries  of  life  indicated  a  failure 
to  realize  and  utilize  our  natural  advantages.  These  facts  attracted 
popular  attention  and  aroused  the  interest  and  ambition  of  our  people 
to  attempt  the  establishment  of  the  sugar-producing  industry.  The 
press,  the  people,  and  the  State  and  National  governments  joined  in  an 
agitation  that  soon  reached  the  proportions  of  a  crusade  in  behalf  of 
this  industry. 

In  the  work  of  development  which  has  been  done  during  the  last 
eight  years  it  would  be  surprising  if  some  mistakes  were  not  made. 
The  agitation  was  based  on  logical  principles,  the  general  anticipati<His 
were  rightly  founded,  and  in  the  main  the  results  justify  the  efforts 
which  have  been  put  forth.  Ambitions  and  hopes  can  be  realized  only 
through  efforts  made  in  harmony  with  actual  conditions.  It  was 
impossible  to  mark  out  the  path  of  development  or  foresee  the  obsta- 
cles to  be  encountered  and  the  difficulties  to  be  overcome  in  launching 
such  an  industry.  In  looking  back  we  realize  that  no  one  appreciated 
the  real  difficulties  surrounding  the  beet-sugar  industry.  No  one  can 
study  them  and  become  sensible  of  the  importance  this  industry  has 
assumed  and  not  decide  that  the  demand  for  home  production  to  the 
extent  of  home  consumption  was  and  is  logical.  As  to  exportation  of 
this  product  it  is  a  question  that  can  be  safely  left  to  the  future 
development  of  our  resources,  conditions,  and  markets. 

The  past  season  can  be  fairly  rated  throughout  the  different  por- 
tions of  the  United  States  as  favorable  to  the  production  of  sugar. 
The  success  attending  the  beet  crop  is  offering  much  encouragement 
and  considerably  improving  the  prospects  of  sugar  production  next 
year.  The  shortages  of  beets  grown  last  season  were  not  due  to  a 
failur.e  of  the  3neld  cither  in  respect  to  quantity  or  quality,  but  to  the 
limited  acreage  secured  by  factories  in  man}^  localities.  Many  things 
tended  to  favor  the  sugar  industry  the  past  year.     The  season  was 
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quite  favorable  throughout  the  country.  There  has  been  a  tendejjcy 
toward  steady  and  good  prices  for  sugar;  the  beets  have  shown  an 
unusually  high  sugar  content;  European  production  has  been  consid- 
erably diminished,  and  the  indicatio>ns  are  that  it  will  continue  to 
contract.  There  has  been  a  steadier  home  demand  and  a  larger  con- 
sumption of  sugar  this  year  than  during  any  other  except  one  in  our 
history.  Decrease  of  foreign  production  and  steady  increase  of  home 
consumption  are  two  factors  that  appear  likely  to  operate  steadily  for 
some  time  to  come,  and  these  are  the  factors  that  largely  govern  the 
price  of  our  home  product. 

There  were  four  factories  installed  and  put  in  operation  during  the 
past  season.  As  is  usual  with  factories  recenth''  bailt,  they  ai*e  of 
large  capacit3\  Three  of  them  slice  000  tons  of  beets  each  per  da}^, 
and  one  of  them  1,200,  making  a  total  of  8,000  tons  per  day  of  addi- 
tional capacity  installed  during  the  past  year.  It  is  interesting  to  note 
that  two  of  these  factories  were  installed  in  Wisconsin,  where  beets  are 
^rown  without  irrigation,  and  two  of  them  in  Idaho,  where  irrigation 
is  practiced. 

There  are  some  features  of  the  development  of  the  beet-sugar  indus- 
try that  deserve  mention  in  this  introductory  summary- 
There  has  been  more  progress  made  in  the  sale  and  use  of  by- 
products during  the  past  season  than  in  any  previous  3^ear.  Often 
in  former  reports  I  have  pointed  out  the  influence  which  the  sugar 
industry  exerts  on  the  stock-feeding  interests.  It  is  to  be  noted  that 
f armei^s  ^verj^where  are  becoming  more  appreciative  of  the  feeding 
value  of  tlie  two  by-products,  pulp  and  molasses.  Stock  interests  are 
rapidly  increasing  in  factor}'  districts,  owing  to  the  feeding  of  pulp, 
and  the  farmers  are  more  generally  using  it. 

We  now  have  tweJve  States  interested  in  the  production  of  beet 
sugar,  in  four  of  which  irrigation  is  practiced  and  in  eight  of  which 
rainfall  alone  supplies  tlie  moisture  for  the  growth  of  crops.  How- 
ever, it  must  be  noted  that,  as  a  rule,  the  irrigation  States  are  the 
ones  which  are  establishing  not  only  the  larger  number  of  factories 
but  the  largest  in  size.  Throughout  these  twelve  States,  scattered  as 
the}"  are  from  the  Atlantic  to  the  Pacific,  are  brought  into  use  many 
different  soils,  conditions,  and  resources.  We  are  growing  sugar 
beets  through  artesian  systems  of  irrigation  and  by  irrigation  from 
running  streams  and  storage  systems,  partly  by  irrigation  and  partly 
by  rainfall,  and  wholly  by  irrigation.  W^e  are  growing  sugar  beets 
without  irrigation  in  States  where  the  moisture  is  hardly  sufficient 
and  in  States  where  it  is  more  than  abundant.  We  arc  growing  them 
in  heavy  clay  loam,  in  sandy  loam,  in  clay  soils,  and  in  silt  soils.  We 
are  growing  them  in  the  river  valleys,  on  the  uplands,  and  on  steppes 
of  the  mountains. 

Through  all  this  experience  under  difl!erent  climatic  conditions,  with 
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varied  soils  and  resources  of  every  description,  we  are  receiving 
information  that  is  most  useful  in  the  future  development  of  this 
industry.  The  industry  is,  in  fact,  constantly  acquiring  more  settled 
and  definite  status.  Any  new  factorj'^  installed  now  is  founded  upon 
conditions  which  have  been  investigated  and  are  known  to  be  satisfac- 

torv. 

There  is  apparentlj'^  a  better  understanding  of  and  a  well -grounded 
confidence  in  the  conditions  affecting  this  industry.  Capital  appears 
better  able  to  gi'asp  the  possibilities  of  investment,  to  look  beyond  the 
pioneer  experiences  incident  to  every  new  sugar  factor\%  to  better 
comprehend  the  general  advantages  which  can  only  be  fully  enjov'ed 
when  all  conditions  are  thoroughly  developed.  The  few  failures  which 
liave  occurred,  through  mistakes  in  locating  or  constructing-  or  capi- 
talizing concerns,  while  they  are  serious  matters  affecting  the  invest- 
ors involved,  are  proving  valuable  guides  to  those  interested  in  future 
extension  of  the  industry. 

The  number  of  factories  in  the  United  States  in  1904  was  as  follows: 

Number  operating 48 

Completed  plants  not  operating • 6 

Building  and  partially  completed 3 

Slicing  Btations 4 

Those  operating  are  distributed  as  follows: 


California 5 

Colorado 9 

Idaho 3 

Michigan 16 

•Minnesota 1 

Nebraska 3 

New  York 1 


Ohio 1 

Oregon 1 

Utah 4 

Washington .,  1 

Wisconsin 3 


Total 4S 


Of  those  not  operating,  California  lias  3,  located  at  Chino,  Crockett, 
and  Watsonville;  Michigan  has  3,  located  at  Rochester,  Bay  City^  and 
(^arrollton.  Of  the  slicing  stations,  Utah  has  3  connected  with  the 
Lehi  plant;  Idaho  has  1  connected  with  the  plant  at  Sugar  City. 

Of  the  3  factories  building  during  the  year  and  but  partially"  com- 
pleted, Michigan  has  2,  located  at  Charlevoix  and  Mount  Pleasant,  and 
Arizona  has  1,  located  at  Glendale,  near  Phoenix. 

At  first  glance  the  idle  factories  might  appear  a  little  discouraging, 
but  it  is  safe  to  say  that  the  percentage  of  idle  plants  in  the  United 
States  is  not  nearh^  as  heavj^  as  the  yearl}'  average  for  the  past  ten 
years  in  German}' ,  France,  and  otlier  beet-sugar  countries.  The  idle- 
ness of  some  of  these  plants  has  resulted  from  temporary  causes. 
About  half  of  them  are  idle  from  causes  which  at  present  seem  per- 
manent; ])ut  these  may  become  active  producers  under  more  favorable 
conditions.  In  some  cases  negotiations  are  under  way  having  in  view 
the  moving  of  idle  plants  to  locations  more  suitable  for  the  industrr. 
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In  fact,  one  of  the  plants  erected  this  year,  which  has  every  prospect 
for  a  successful  future,  was  removed  from  a  location  where  obstacles 
seemed  insurmountable.  Another  factory  in  the  West,  which  had  a 
disastrous  career  and  finally  closed  down  for  a  couple  of  years,  reopened 
with  a  good  supply  of  beets  duiing  the  last  campaign,  was  quite  suc- 
cessful, and  bids  fair  to  continue  active  in  sugar  production.  The 
reaction  on  local  sentiment  which  resulted  from  its  closing  brought 
about  the  favorable  conditions  necessary  to  its  success.  In  this  case  it 
was  purely  a  matter  of  securing  a  sufficient  supply  of  beets. 

This  was  the  main  question  involved  in  the  closing  of  other  factories 
which  are  now  idle.  Where  sufficient  beets  can  be  secured,  nearly 
every  other  difficultj^  can  be  overcome.  To  a  locality  where  the 
farmers  are  willing  to  grow  a  supply  of  beets  capital  and  labor  are  at 
once  attracted.  In  the  case  of  this  Western  factory,  which  remained 
idle  for  two  years,  its  advantages  became  apparent  to  the  community 
through  their  loss.  Every  interest  connected  with  the  factory  during 
its  period  of  rest  had  an  opportunity  to  stud}'^  the  causes  contributing 
to  its  failure.  The  factory  was  reorganized,  and  those  interested 
united  their  forces  and  planned  to  avoid  the  difficulties.  As  a  result, 
the  work  of  the  factory  and  the  farmers  was  much  more  satisfactory 
and  remunerative.  It  is  safe  to  predict  that  half  of  the  idle  plants  will 
gradually,  in  some  way,  work  back  into  active  operation. 

The  difficulty  with  most  of  the  factories  which  have  not  succeeded 
was  too  great  haste  in  their  establishment  and  building  factories  in  too 
close  proximity  before  conditions  had  sufficiently  developed  for  them 
to  secure  a  suppl}'^  of  beets.  The  success  attending  beet  growing  this 
year  has  brought  about  a  marked  change  in  the  facilit}'^  with  which  the 
factories  operating  in  the  same  districts  are  now  securing  additional 
acreage  for  next  year's  campaign.  Most  of  them  will  have  procured 
sufficient  acreage  by  January  1,  1905,  to  meet  the  requirements  of  a 
full  campaign.  Around  these  active  factories,  as  compared  with  other 
years,  there  is  a  marked  change  in  the  willingness  of  the  farmers  to 
grow  beets.  It  appears  certain  that  another  campaign  will  see  some 
of  these  idle  plants  in  operation,  and  by  1906  possibly  all  of  them. 

MISTAKES  MADE  AND  OBSTACLES  MET  AND  OVEECOME. 

All  persons  and  organizations  interested  in  the  development  of 
the  beet-sugar  industry,  including  the  Department  of  Agriculture, 
have  reason  to  congratulate  themselves  on  the  results  attained  up  to 
the  present  time.  The  future  prospects  of  the  industry  seem  most 
auspicious. 

A  brief  account  of  the  mistakes  which  have  been  made  and  the 
obstacles  which  have  been  met  and  overcome  ought  to  be  of  interest 
at  this  time. 
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THE  SUPPX.T   AXD  CHARACTEB  OT  LABOR   FOR  THE   BEST   FIELDS. 

While  eight  years  is  not  a  very  long  period  in  the  experience  of 
men  or  the  affairs  of  a  nation,  it  is  suflScient  to  give  us  a  large  f  and  of 
infonnation  regarding  the  manufacture  of  beet  sugar.  Eight  years 
ago  a  boy  9  j^ears  old  on  a  farm  may  Tia ve  had  his  first  experience  in 
weeding  and  thinning  beets.  To-da3^  such  a  boy  is  17  years  old 
and  thoroughly  equipped  with  all  the  information  necessary  to  the 
practice  of  growing  sugar  beets.  To-day  there  are  thousands  of  boys 
who  have  developed  in  this  way.  What  has  been  said  of  tlie  boy  is 
equally  true  of  his  elders.  The  one  great  thing  lacking  at  first  was 
information  on  the  subject.  This  is  true  of  those  connected  with  fac- 
tories, as  well  as  those  working  on  the  farm.  Lack  of  information 
regarding  the  best  methods  of  farm  and  factory  management  has  been 
the  cause  of  most  of  the  difficulties  affecting  the  industry. 

Fortunately  for  the  beet-sugar  industry  its  first  development  was 
inaugurated  in  those  countries  of  Europe  in  which  the  people  were 
accustomed  to  hard,  laborious  work  and  even  drudgery.  In  those 
countries  with  congested  populations  and  high-priced  lands  agriculture 
is  necessarily  intensive.  Through  a  long  line  of  succession  from  father 
to  son  the  people  were  accustomed  to  the  closest  economy,  and  did  not 
shrink  from  the  labor  involved  in  pi'oducing  the  most  from  the  least 
land.  In  several  such  countries  sugar  beets  became  a  main  crop,  and 
the  work  of  their  production  became  intimately  interwoven  in  the  daily 
life  and  duties  of  these  peoples.  The  farmers  learned  to  grow  sngar 
beets  successfull}^  and  the}^  taught  the  art  to  their  children.  An 
unfavorable  season  or  any  mishap  to  the  crop  had  no  tendency  to  dis- 
courage beet  production.  It  was  clear  to  them  that  the  same  things 
happened  to  other  crops.  Such  conditions  were  very  different  from 
those  which  prevailed  in  this  country  when  the  establishment  of  the 
beet-sugar  industry  was  undertaken. 

In  this  country  we  are  devoted  to  the  production  and  use  of  labor- 
saving  machinery.  Our  tendency  has  been  away  from  rather  than 
toward  hand  labor.  In  those  old  countries  the  farmer  and  every  mem- 
ber of  his  family  were  workers  in  the  beet  fields.  Here  the  fanner 
and  the  hired  men  do  the  work;  the  children  attend  public  schools  and 
colleges.  Our  farmers  and  hired  hands  not  only  do  the  work  on  the 
farm,  but  as  a  rule  they  do  it  with  labor-saving  implements,  the  main 
point  being  to  eliminate  every  form  of  drudgery.  Now  if  there  is  any 
one  thing  required  in  the  beet  field  it  is  hard  work  and  plenty  of  it. 
Sugar  beets  are  an  expensive  crop.  Given  sufficient  attention  and 
labor  they  are  highly  remunerative  under  ordinary  conditions.  If 
neglected  they  are  just  as  sure  to  carry  the  farmer's  bank  account  the 
other  way.  It  is  plain  that  to  grow  sugar  beets  to  an}^  extent  a  farmer 
will  necessarily  have  to  employ  considerable  labor  during  the  growing 
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season — much  more  labor  than  is  customary  with  other  field  crops. 
Starting  with  the  labor  conditions  prevailing  in  this  country,  it  must 
be  evident  that  our  farmers  were,  as  a  rule,  unprepared  for  the  task 
of  growing  sugar  beets  extensively.  In  many  places  large  fields  were 
planted  to  beets  with  insufficient  labor  to  do  the  work. 

A  good  yield  of  beets  will  pay  the  expense  of  production  and  leave 
the  farmer  a  fair  profit.  Often  expenses  were  estimated  too  much  by 
comparison  with  the  cost  of  producing  other  crops.  Disaster  natu- 
rally followed  in  such  cases,  and  the  farmer  decided  not  to  raise 
another  crop.  It  is  evident  that  if  sugar  beets  are  to  be  pi*oduced  in 
this  country  it  must  be  done  by  a  system  of  labor  which  is  in  har- 
mony with  American  ideas^  conditions,  and  aspirations.  We  could 
not  adopt  to  any  extent  the  family  labor  system  prevalent  in  Europe. 
Our  young  people  must  not  be  deprived  of  educational  advantages. 

However,  I  have  pointed  out  in  this,  as  in  several  former  reports, 
the  practicability  of  using  the  children  of  cities  in  the  beet  fields  to  a 
considerable  extent,  without  violating  any  of  our  ideals.  I  have  also 
pointed  out  that  there  are  many  sources  of  supply  of  labor  to  supple- 
ment the  farmer's  own  work,  and  that  we  can  rely  on  the  beet  crop 
itself  to  meet  the  exti'a  expense  involved.  But  none  of  these  things 
wei'e  appreciated  by  our  pioneer  beet  farmers. 

COMPETITION   W^TH   FAVOBED   CROPS. 

I  have  spoken  of  the  tendency  to  grow  particular  crops  in  particular 
areas.  In  Germany,  France,  Russia,  Switzerland,  Italy,  and  some 
other  European  countries  this  tendency  appears  strong.  Grain  grow- 
ing, potato  growing,  fruit  growing,  grape  culture,  and  the  other  lines 
of  production  become  localized.  The  same  is  true  of  the  United 
States,  but  to  a  less  extent  and  less  definite!}'.  As  our  country  grows 
older  and  demands  and  resources  become  better  defined  there  is  a 
marked  tendency  toward  intensive  agriculture  directed  to  the  produc- 
tion of  particular  crops.  Producers  of  a  particular  crop  become 
wedded  to  it  and  are  more  or  less  on  the  offensive  and  defensive  with 
reference  to  it.  This  has  made  it  nccessarv  for  the  friends  of  the  beet- 
sugar  industry  to  expend  considerable  energy  in  order  to  induce 
farmers  to  take  up  the  new  line  of  production.  In  runil  life  the 
themes  of  conversation  and  public  interest  are  limited  largely  to  local 
affairs,  and  there  is  a  tendency  toward  conservatism.  Every  new 
undertaking  must  pass  muster  in  all  the  public  and  private  meetings 
of  the  people.  The  particular  lines  of  production  to  which  the  people 
in  a  given  community  are  devoted  are  more  or  less  remunerative  and 
satisfactory.  This  must  be  true  or  they  would  not  receive  such  exclu- 
sive recognition.  In  many  instances  a  sugar  factory  has  been  located 
in  a  comniunity  particularly  devoted  to  some  special  crops.     The 
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factory  is  of  a  certain  capacity,  measured  in  the  number  of  tons  of 
beets  required  to  keep  it  employed. 

It  does  not  propose  to  begin  on  a  small  supply  of  beets  and  gradually 
work  up  to  its  full  capacity,  but  wants  a  full  supply  the  first  year. 
The  estaWished  lines  of  production  in  the  locality  had  a  small  begin- 
ning, and  worked  up  gradually;  and  they  are  sure  to  have  their  speci&l 
friends  and  defenders,  who  do  not  propose  to  change  from  their  spe- 
cialty till  they  see  the  success  of  the  new  crop  demonsti-ated.  More 
than  likely  they  will  insist  on  some  other  person  making  the  demon- 
stration, and  after  it  has  been  made  will  still  be  inclined  to  question  the 
result.  It  is  enough  to  say  that  the  jealousies  and  opposition  of  these 
specialty  crop  producers  have  been  serious  obstacles  in  the  way  of  suc- 
cess in  the  starting  of  new  beet-sugar  factories. 

Though  supported  by  the  best  energies  of  its  owners  and  the  special 
bounty  paid  to  the  beet  growers  by  the  State,  during  the  past  season 
the  factory  at  Binghamton,  N.  Y.,  gave  up  the  contest  and  was  removed 
to  Blackfoot,  Idaho.  It  could  not  secure  sufficient  beets  to  warrant  its 
continuance  in  New  York.  Without  the  beets  it  had  no  mission.  It 
was  the  victim  of  too  much  peppermint,  cabbage,  broom  corn,  and 
other  specialties.  The  fanners  who  supplied  this  factor}^  with  beets, 
who  stuck  to  it  until  they  were  adepts,  remained  loyal  to  its  interests 
although  they  had  had  experience  in  producing  the  other  crops  named. 
The  trouble  was  largely  due  to  the  fact  that  beet  growers  would  not 
survive  the  first  year's  experience — would  not  continue  long  enough  to 
really  test  the  merits  of  sugar  beets  as  a  crop.  They  would  go  l)ack 
to  the  old  crops. 

The  factory  at  Grand  Junction,  Colo.,  with  favorable  conditions  for 
beet  growing  in  its  vicinit}'^,  but  in  a  community  devoted  to  fruit 
growing,  had  to  suspend  for  a  period  of  two  years  on  account  of  lack 
of  local  sympathy.  It  took  these  two  years  to  overcome  the  local 
prejudice.  But  it  has  done  so  completely,  as  the  results  of  last  year  s 
work  will  indicate.  I  could  point  out  many  other  instances  where 
this  lack  of  local  sympathy,  due  to  interest  in  other  special  crop??,  has 
been  more  or  less  serious. 

NEW   METHODS   ON   THE   FARM. 

Granting  that  the  farmer  sought  and  secured  enough  laborers,  he 
was  still  confronted  with  the  necessity  of  employing  new  methods  in 
beet  culture.  He  had  to  learn  methods  suited  to  his  particular  fann 
and  locality,  as  well  as  the  general  principles  of  soil  fertility  and  cul- 
ture applicable  everywhere.  Some  farms  are  in  a  state  of  tilth  and 
fertility  suited  to  beet  production,  some  require  applications  of  barn- 
yard maiuire,  and  others  positively  need  commercial  fertilizers.  Some 
require  summer-fallowing  and  others  subsoiling.      Many  things  are 
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required  to  which  the  new  beet  farmer  is  unaccustomed,  although  he 
may  be  recognized  as  a  successful  farmer. 

The  farmer  is  naturally  conservative.  When  he  adopts  sugar-beet 
growing,  his  success  in  other  lines  is  as  likely  to  count  against  him  as 
in  his  favor.  His  experience  has  convinced  him  that  there  is  a  general 
similarity  in  methods  of  liaising  other  crops.  This  is  liable  to  make 
him  think  he  is  capable  of  following  his  own  methods  in  growing  sugar 
beets,  especially  since  he  has  never  been  accustomed  to  following  the 
directions  of  anyone. 

In  growing  sugar  beets  a  farmer  finds  laid  before  him  specific  direc- 
Jtions  for  the  preparation  of  the  soil,  the  planting,  thinning,  and  har- 
vesting of  the  crop,  and  over  him  an  agricultural  expert,  representing 
the  factory,  who  assumes  to  advise  and  direct  him.  Such  proceedings 
are  naturally  at  first  galling  and  exasperating  to  an  independent 
American.  Farmer  A  sa3's,  ''  What's  the  use  of  planting  15  or  20 
pounds  of  seeds  to  the  acre  and  afterwards  thinning  out  90  per  cent  of 
the  plants  ?  The  factory  simply  wants  to  sell  me  seed."  He  cuts  down 
the  amount  to  wiiat  he  deems  necessary  and  secures  a  poor  stand, 
probably  no  more  than  three-fourths  or  one-half  of  a  full  stand. 
Again  he  says,  "What  is  the  use  of  all  the  deep  plowing?  1  will 
plow  my  beet  land  as  1  would  for  planting  potatoes.  They  are  both 
root  crops,  and  why  not?"  He  does  so;  plants  his  crop  and  gets  an 
ill-shaped,  sprangly,  forked  beet,  low  in  sugar  and  purity.  "  What  is 
the  use  of  all  this  harrowing  and  pulverizing  of  the  soil  i?  It  is  not 
necessary  for  potatoes  or  corn  or  an}'  other  field  crop  that  1  know  of. 
It  adds  to  the  expense  and  is  useless."  He  plants  his  seed  in  rough, 
cloddy  ground.  Through  this  error  many  of  the  seeds  lie  in  air  cham- 
bers, where  they  fail  to  genninate,  and  many  othei*s  which  germinate, 
dry  out  and  die.  This  again  geriously  affects  the  stand  of  beets.  The 
first  cultivations  are  laborious,  the  weeds  and  grass  get  a  start,  and 
Farmer  A  is  not  able  to  overcome  them  on  account  of  the  mechanical 
condition  of  the  soil.  He  has  a  poor  stand,  a  weedy  field,  a  poor  crop, 
and  he  is  chagrined.  Finally  he  lays  the  whole  trouble  to  the  difli- 
culty  of  growing  sugar  beets,  and  declares  that  he  will  grow  no  more. 

Man}'^  times  in  many  parts  of  the  country,  such  a  man  has  said  to  me: 
*'  I  am  considered  one  of  the  best  farmers  in  these  parts.  Now  look  at 
that  field.  If  I  can't  grow  beets,  what  are  a  lot  of  these  other  people 
going  to  accomplish  ?"  Now,  here  is  an  honest,  progressive,  energetic, 
thrifty  farmer,  who  wants  to  do  things  right.  He  is  unable  to  set 
aside  the  information  he  has  acquired  regarding  the  growing  of  other 
crops  during  a  lifetime,  and  to  approach  a  new  branch  of  farming 
with  an  open  mind.  His  mistake  will  become  evident  to  him  some  da3^ 
Many  of  the  farmers  around  the  sugar  factory  in  his  locality  succeed. 
They  renew  their  contracts.     Additional  ones  appear  on  the  list  eadi 
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succeeding  year.  By  degrees  his  folly  becomes  apparent  to  him  and 
he  makes  a  second  trial,  with  much  better  results,  and  continues 
growing  sugar  beets.  Some  day  his  practical  experience  will  eoaUe 
him  to  set  experts  and  written  directions  at  naught. 

I  do  not  mean  to  say  that  the  majority  of  our  best  farmers  follow 
the  course  outlined  above,  but,  taking  the  country  over,  there  are 
many  who  do,  and  such  have  contributed  not  a  little  to  the  idleness 
of  some  factories.  Their  influence  is  as  bad  as  their  practice.  Their 
model  farming  in  the  neighborhood  has  caused  others  to  prize  their 
advice  and  emulate  their  example.  Their  influence  means  much  in 
determining  the  success  or  failure  of  the  sugar  factory.  In  the 
absence  of  knowledge  of  his  own  on  the  subject  of  growing  beets,  had 
such  a  farmer  applied  that  of  others  in  the  same  degree  he  applied  his 
own  to  other  crops,  he  naturally  would  have  been  successful  from  the 
beginning.  When  he  learns  to  do  this  he  will  become  a  resource  of 
strength  to  the  beet  production  in  his  community. 

On  first  thought  it  would  hardly  seem  fair  to  charge  a  farmer  with 
extravagance.  Directly,  farmers  are  probably  freer  from  extrava- 
gance than  most  other  classes  of  our  people.  He  is  naturally  frogal, 
self-denying,  and  economical.  But  after  all,  economy  is  a  relative 
term,  and  often  in  its  application  to  practical  affairs  it  leads  to  extrar- 
agance.  And  it  is  in  this  sense  that  farmers  may  be  charged  with 
extravagance  in  beet  growing. 

When  agitation  begins  and  public  sentiment  is  aroused  to  the  point 
of  securing  acreage  for  a  sugar  factory,  the  farmer  naturally  falls  in 
line  with  the  trend  of  public  sentiment  and  becomes  desirous  of  help- 
ing the  cause  along.  He  contracts  to  grow  a  certain  number  of  acres 
of  beets.  For  him  to  refuse  to  purchase  a  sufficient  amount  of  seed  is 
purely  a  matter  of  extravagance.  It  is  a  waste  of  land,  time,  and 
labor. 

In  selecting  the  land  he  reasons  as  follows:  "I  have  agreed  to 
grow  5  or  10  acres  of  sugar  beets.  Now,  1  don't  know  about  this 
crop.  The  north  40  is  good  corn  ground;  I  want  to  put  that  south 
80  in  oats  and  the  10  acres  across  the  creek  in  potat/oes.  There  is 
that  7  acres  across  the  slough  where  the  weeds  got  the  best  of  me  last 
year.  It  is  sandy  and  more  worn-out  than  the  rest;  I  know  what  I 
can  do  with  my  good  land  in  these  other  crops;  I  am  not  sure  about 
this  beet  business  anyway.  1  will  try  that  7  acres  in  beets."  Now, if 
one  requirement  in  raising  beets  is  more  important  than  another,  it  is 
land  of  a  good  quality  and  in  fit  condition.  Good  beet  land  is  the  very 
best  land  obtainable  on  the  farm.  There  never  was  a  greater  error 
generally  promulgated  and  popularized  than  that  beets  should  have 
sandy  soil,  especially  a  worn-out  soil,  and  sandy  soils  are  the  lightest 
and  first  to  become  worn-out.  There  is  no  crop  adapted  to  a  wider 
range  of  soils  than  sugar  beets.     They  do  well  in  sandy  loam  if  fertile, 
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ID  clay  loam  and  in  most  clay  soils,  in  black  loam,  and  in  the  various 
shadings  of  all  these  soils.  In  sections  where  rainfall  is  the  source  of 
moisture  supply,  it  will  cost  at  least  $30  an  acre  to  grow  sugar  beets. 
Where  they  are  irrigated,  it  will  cost  at  least  $iO  an  acre.  This  rep- 
resents too  much  money  to  be  frittered  away  on  soils  naturally  giving 
poor  yields.  It  can  be  considered  nothing  but  pure  extravagance  in 
business  methods  to  attempt  the  experiment.  It  will  require  at  least 
6i  tons  of  beets  in  the  rainfall  areas  and  about  8  tons  in  the  irrigated 
areas  to  pay  the  cost  of  production  to  the  farmer.  He  can  not  reason- 
ably expect  more  than  this  on  poor  land.  If  he  is  to  grow  sugar 
beets,  it  should  be  on  land  capable  of  producing  a  profitable  crop;  it 
should  be  on  ground  which  has  been  so  handled  previously  as  to 
educe  to  a  minimum  the  cost  of  cultivating  sugar  beets. 

The  economical  method  of  growing  sugar  beets  is  to  do  everything 
required  and  do  it  exactly  on  schedule  time.  As  a  rule  it  is  desirable 
to  harrow  sugar  beets  or  use  the  weeder  before  they  come  up,  and  to 
do  the  same  thing  soon  after  they  come  up,  repeating  the  operation 
two  or  three  times  when  necessary  to  overcome  the  weeds.  The  beets 
should  be  cultivated  as  soon  as  the  farmer  can  see  the  row,  and  thinned 
at  the  right  time.  This  matter  of  thinning  is  the  cause  of  more  annoy- 
ance and  expense  than  almost  any  other  feature  in  the  process  of  cul- 
tivation. There  is  a  time  when  this  can  be  done  with  the  least  expense 
and  the  least  disturbance  to  the  plants  left  standing.  Every  day^s 
delay  after  the  proper  time  of  thinning  has  come  adds  greatly  to  the 
expense  of  the  work  and  the  disturbance  of  the  beets  that  are  to  form 
a  crop.  If  neglected  too  long,  the  farmer  will  probably  lose  several 
tons  of  beets  per  acre. 

To  explain  how  this  is  often  done  I  will  again  let  the  farmer  tell 
hisown  story:  '^I  have  not  been  able  to  get  into  those  beets.  I  want 
to  catch  up  with  my  work,  cultivating  my  corn  ground  first.  We  have 
had  considerable  rain  and  I  am  behind.  I  don't  think  it  will  pay  me 
to  go  out  and  hire  a  lot  of  people  to  work  when  I  can  just  as  well  do 
it  myself  a  little  later  on."  Now,  everything  depends  on  getting  suf- 
ficient people  into  the  beet  field  to  do  this  particular  work  at  this  par- 
ticular time.  If  done  on  time  and  in  the  right  way,  the  expense  is  all 
covered  by  the  additional  yield,  by  better  beets,  and  by  lessening  the 
work  which  comes  later;  and  the  farmer  is  more  than  compensated 
when  he  sells  his  crop. 

In  the  beginning  of  the  industry  the  cultivation  of  sugar  beets,  like 
many  other  features  of  the  work,  proceeded  in  a  haphazard,  shiftless, 
unmethodical  manner.  Shallow  plowing,  slack  harrowing,  poor  seed- 
ing, neglect  of  thinning,  and  poor  beets  were  the  rule.  It  seems  that 
nothing  but  experience  could  eliminate  this  kind  of  fanning  from  the 
sugar-beet  fields. 

Of  course  there  were  a  few  farmers  who  from  the  first  gave  careful 
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study  to  every  detail,  appreciated  the  necessities,  followed  the  direc- 
tions, and  reaped  their  reward.  Every  successful  season  saw  large 
additions  to  this  class.  Pay  day  was  the  final  test  of  the  methods  that 
paid  best,  and  proper  methods  became  contagious. 

Eight  years'  observation  of  beet  growing  throughout  the  country 
leads  me  to  offer  this  advice:  If  a  farmer  makes  up  his  mind  to  grow 
sugar  beets,  they  should  be  planted  on  the  best  land  he  possesses;  he 
should  invest  sufBcient  money  in  labor  to  do  all  the  work  required, 
and  at  the  proper  time;  and  he  should  do  it  cheerfully  and  promptly, 
or  stay  out  of  the  beet-growing  business. 

BAD   SEASONS,   DISEASES,  AND   INSECTS. 

Unfavorable  seasons  appearing  at  critical  times  have  added  much  to 
the  discouragement  of  farmers.  During  the  early  stages  of  many  of 
our  factories  there  was  a  general  prevalence  of  drought,  producing 
poor  crops,  and  lasting  for  two  or  three  years.  This  period  was  fol- 
lowed for  two  years  by  excessive  precipitation  in  the  States?  lying*  in 
the  rain  belt.  The  effect  of  these  bad  seasons  was  the  discouragement 
of  beet  growers,  especially  the  farmers  who  were  making  their  first 
attempts.  The  excesses  of  drought  and  rainfall,  however,  affected 
seriously  all  other  crops,  and  usually  in  a  more  marked  degree  than 
sugar  beets. 

With  other  crops  the  farmer  was  accustomed  to  losses  by  occasional 
occurrences  of  this  kind.  He  had  not  had  the  opportunity  of  pi-o- 
ducing  a  good  crop  of  sugar  beets  under  normal  conditions.  He  seemed 
to  lay  his  misfortunes  to  the  crop  itself.  It  takes  time  to  eradicate 
the  disposition  to  do  this.  Farmers  have  .now  had  the  opportunity 
either  to  observe  or  experience  both  the  good  and  the  bad  results  of 
beet  growing. 

Four  years  ago  there  was  a  general  prevalence  of  diseases  and 
insects,  which  produced  great  havoc  in  many  districts.  The  growere 
were  entirely  unacquainted  with  this  phase  of  sugar-beet  culture. 
Considerable  public  interest  was  aroused.  Much  was  said  and  written 
on  the  subject  at  the  time.  Scientists  investigated  conditions  and 
studied  like  occurrences  in  Europe.  Congress  appropriated  money 
for  investigation  and  the  discovery  of  remedies  for  diseases  and  pests 
in  our  beet  fields.  Many  were  fully  convinced  that  these  had  been 
imported  with  the  seed,  that  we  had  introduced  evils  that  would 
plague  us  constanth',  and  that  they  might  actually  defeat  the  efforts 
to  establish  the  industry  in  this  country.  The  following  year  was 
anxiously  awaited  for  developments  in  this  respect.  They  have  never 
been  repeated  to  any  appreciable  extent.  We  have  learned  that 
beets,  like  any  other  crop,  are  subject  more  or  less  to  evils  of  their 
own,  but  not  to  any  greater  extent  than  other  crops.  Nothing  has 
attacked  sugar  beets  with  results  at  all  comparable  with  the  ravages 
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of  the  chinch  bug,  the  Hessian  fly,  the  cotton  boll  weevil,  or  the 
grasshopper,  to  which  other  crops  are  subject;  but  it  takes  time  to 
cillighten  the  people  on  a  subject  of  this  kind,  and  there  can  be  no 
question  that  the  unexpected  attacks  of  insects  and  diseases  in  1900 
contributed  very  largely  to  the  discouragement  of  farmers. 

>VASTE   OF   BY-PRODUCTS. 

The  first  sugar  factories  went  into  districts  not  especially  developed 
in  stock  production,  especially  in  the  intensive  features  of  animal 
husbandry.  Dairying,  stock  breeding,  stock  feeding,  and  creamery 
production  were  largely  confined  to  the  older  States  of  the  East  and 
Middle  West  which  were  better  developed  agriculturally.  Had  the 
beet  industry  developed  chiefly  in  these  older  and  more  highl}'^  devel- 
oped communities,  the  factories  would  undoubtedly  have  found  an 
immediate  demand  for  their  entire  output  of  by-products.  This  is 
illustrated  by  the  experience  of  the  two  factories  operating  in  New 
York,  and  the  one  at  Fremont,  Ohio;  also  by  the  readiness  with  which 
pulp  feeding  was  taken  up  in  Minnesota  and  Wisconsin,  two  dairy 
Stjites. 

The  bulk  of  the  pulp  produced  at  the  beginning  of  the  sugar  indus- 
try was  in  States  in  which  stock  interests  were  either  not  highly 
developed  or  consisted  largely  in  grazing.  The  result  has  been  that 
the  farmers  have  been  very  slow  to  take  advantage  of  one  of  the  great- 
est opportunities  oflPered  by  a  sugar  factory.  The  State  of  Michigan, 
for  instance,  in  which  at  one  time  twenty  factories  were  in  operation, 
was  not  especially  developed  in  stock  interests.  Within  a  short  period 
twenty  large  concerns  were  established  which  put  out  thousands  of 
tons  of  beet  pulp  and  hundreds  of  barrels  of  waste  molasses,  both  most 
excellent  stock  foods.  Yet  these,  as  a  rule,  were  thrown  away  in  the 
ravines,  bayous,  and  waste  places.  There  has,  how^ever,  been  great 
improvement  in  Michigan  in  this  respect.  The  farmers  are  more  gen- 
erally feeding  the  fresh  pulp.  Two  factories  have  installed  pulp  dry- 
ing plants  and  are  building  up  a  demand  for  their  finished  stock-food 
product  at  paying  prices. 

If  the  farmers  of  Michigan,  or  any  other  place  for  that  matter, 
where  sugar  factories  are  in  operation,  had  grasped  the  full  import  of 
the  advantages  offered  by  a  sugar  factory,  there  would  not  now  be 
any  sugar  mills  whose  idleness  requires  explanation.  A  sugar  factory 
is  not  simply  a  market  for  a  certain  crop.  It  increases  the  values  and 
rents  of  the  farmer's  lands.  He  can  raise  a  crop  of  beets  in  which,  from 
air  and  water,  the  sun  has  elabomted  a  certain  amount  of  sugar, 
requiring  nothing  from  his  soil  so  far  as  the  sugar  is  concerned.  He 
hauls  these  beets  to  the  factory,  which  buys  the  sugar  and  extracts  it. 
The  farmer  receives  his  money  for  the  sugar,  and  brings  back  home 
the  residue  of  the  beets — the  pulp — and  feeds  it  to  his  stock. 
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This  pulp  has  been  purchased  from  the  factories  for  almost  any  price, 
from  nothing  to  (1  per  ton,  depending  upon  the  location  of  the  facto- 
ries. In  many  cases  it  was  given  to  the  farmers,  and  in  many  others 
they  paid  from  10  cents  to  35  cents  per  ton — merely  a  nominal  price— 
for  a  valuable  feed.  If  the  farmer  had  known  in  the  beginning  what 
most  of  them  now  know,  he  would  have  immediately  increased  the  stock 
of  his  farm  when  he  began  growing  sugar  beets.  He  would  have  taken 
all  his  pulp,  fed  it  to  his  stock,  produced  milk  and  meat,  and  sold 
them.  He  would  have  taken  the  resulting  barnyard  manure  and  put 
it  back  upon  his  land.  If  the  farmer  had  adopted  this  policy  and 
kept  it  up,  there  would  have  been  no  idle  sugar  mills  now.  He  would 
now  be  able  to  say:  ''This  beet  business  is  all  right.  I  grow  a  crop, 
sell  a  portion  of  its  constituent  elements  to  the  sugar  factory,  bring 
back  the  rest,  and  feed  it  my  stock,  so  that  I  do  not  have  to  devote 
other  land  to  the  growing  of  feed;  I  sell  the  animal  product  from  this 
feed;  I  am  able  to  keep  more  animals,  and  maintain  a  better  balance 
between  stock  and  crop  production,  and  I  am  better  able  to  keep  the 
fertility  of  my  soil  up  to  the  standard.  The  cultivation  of  sugar  beets 
puts  my  land  in  much  better  condition,  and  I  am  able  to  largely 
increase  the  production  of  other  crops." 

There  is  no  question  that  farmers  living  in  the  vicinity  of  sugar 
factories  are  now  thinking  more  seriously  along  these  lines,  and  that 
their  more  active  support  will  greatly  benefit  the  sugar  factories  in 
the  future. 

USE   OF   POOR  SEED. 

There  can  be  no  question  that  a  good  quality  of  beet  seed  is  a  para- 
mount necessity  in  growing  the  crop.  The  selection  of  land  has  been 
mentioned  as  of  first  importance,  if  there  is  one  thing  more  important 
than  another.  In  this  the  responsibility  lies  with  the  farmer  himself. 
Of  course  the  agricultural  experts  of  the  factories  give  this  matter 
considerable  attention,  but  they  must  be  guided  more  or  less  bj*  the 
farmer's  own  statement  as  to  the  quality  of  his  land.  After  the  expert 
has  made  his  recommendation  the  farmer  still  has  the  responsibility 
of  following  the  directions  in  making  the  selection. 

Selection  of  seeds  is  also  of  paramount  importance.  In  the  choice 
of  seed  the  farmer  must  be  relieved  from  any  responsibility  in  the 
matter.  The  two  important  characteristics  of  good  seed  are  (1)  vital- 
ity or  germinating  power,  and  (2)  the  power  to  produce  beets  of  high 
sugar  content  and  purity.  In  regard  to  choice  of  seed  the  farmer 
must  be  guided  entirely  b}'  the  experts  of  the  factory.  So  important 
is  the  use  of  good  seed  that  the  contracts  of  everj'  sugar  factory  with 
which  I  am  conversant  require  the  farmers  to  use  the  seed  furnished 
by  it.  The  vitality  of  the  seed  materially  affects  the  stand  of  beets. 
Many  contracts  provide  that  the  price  to  be  paid  for  the  beets  shall 
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depend  on  the  amount  of  sugar  they  contain.     On  this  account  the 
farmer  is  deeply  interested  in  the  reproductive  power  of  the  seed. 

On  the  other  hand,  the  factory  is  interested  in  the  farmer  securing 
a  good  yield  of  good  beets  in  order  that  it  may  retain  him  on  its  list 
of  beet  growers.  It  is  also  interested  in  the  sugar  content  and  purity 
of  his  beets,  since  it  can  work  high-grade  beets  at  less  expense,  ton 
for  ton,  than  beets  of  low  purity  and  sugar  content.  Since  the  great 
bulk  of  the  beets  grown  for  the  factories  in  this  country  are  from  seed 
imported  from  £urope,  the  factories  are  dependent  for  the  quality  of 
their  seed  upon  the  foreign  beet-seed  producers.  From  this  fact  have 
resulted  many  of  the  difficulties  that  have  beset  beet-sugar  production 
in  many  parts  of  this  couiitr)\  Too  much  dependence  was  put  upon 
the  representation  of  the  seed  producers  of  foreign  countries. 

We  began  the  production  of  beets  in  this  country  with  every  indi- 
cation that  an  extensive  industry  would  be  developed,  affording  a  large 
market  for  beet  seed,  each  factory  requiring  several  carloads  every 
spring.  Without  any  special  knowledge  at  home  of  quality,  it  was 
assumed  that  foreign,  producers  of  seed  would  vie  with  each  other  in 
building  up  this  market,  and  that  the  natural  laws  of  competition 
would  bring  us  seed  of  first  quality.  In  this  the  factories  reckoned 
without  their  host,  although  results  might  have  been  different  with 
the  old  reliable  established  seed  firms  of  Europe.  In  this  business,  as 
in  every  other,  there  is  a  class  of  producers  who  cater  to  a  ''shoddy" 
trade.  They  were  aware  of  our  ignorance  regarding  quality  in  sugar- 
beet  seed.  Agents  wei-e  sent  over  here  who  represented  firms  that 
were  not  scientific  producers  of  beet  seed,  but  who  went  out  on  the 
market  of  Europe  and  gathered  seed  from  every  source  available, 
including  old  seed  bins,  and  "sweepings"  or  "clean-ups"  of  thrash- 
ing floors.  These  were  mixed  more  or  less  with  fresh  good  seed  and 
shipped  over  here  as  high-grade  seed.  In  other  cases  the  standard 
"A"  seed,  from  which  the  best  field  crops  of  Europe  are  grown,  was 
planted  to  produce  mothers,  from  which  a  crop  of  seed  was  grown 
direct  and  shipped  to  this  country.  Beets  were  planted  again  from 
this  second  seed  to  produce  mothers  to  be  used  in  growing  seed  for 
our  market,  from  which  many  of  the  beets  for  our  factories  were 
grown. 

During  .the  years  1903  and  1904  this  country  imported  approximately 
5,250,000  pounds  of  seed  annually.  This  seed  cost  the  beet  growers, 
in  round  numbers,  three- quarters  of  a  million  dollars  each  year. 

From  time  to  time  our  factory  managers  and  experts,  interested  in 
the  development  of  the  beet- sugar  industry  in  this  country,  have  vis- 
ited these  older  countries.  They  have  found  a  sentiment  there  not 
conducive  to  our  best  interests  in  securing  seed  of  the  best  quality. 
It  must  be  evident  that  to  build  up  the  sugar  industry  in  this  country 
is  more  or  less  against  the  interests  of  these  older  countries.     They 
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have  been  exporting  to  us  a  considerable  part  of  the  sugar  we  consume. 
It  is  of  more  importance  to  these  seedsmen  to  have  the  beets  grown 
there,  so  as  to  give  them  a  home  market  for  their  seed,  than  to  help 
build  up  an  extensive  sugar  production  here.  They  were  perfectly 
willing  to  sell  us  the  seed  if  we  demanded  it,  but  as  to  quality  of  seed 
they  were  not  anxious  to  discriminate  in  our  favor  against  their  own 
home  producers. 

One  of  the  best-known  experts  in  the  United  States,  who  has  devoted 
years  to  the  beet  production  of  Europe,  said:  '^  You  can  not  dream  of 
the  disaster  that  would  follow  to  the  sugar  production  of  the  older 
countries  if  it  were  possible  for  them  to  export  what  is  known  as  the 
high-grade  'A'  seed.  There  is  not  nearly  enough  of  the  'A'  seed  to 
meet  the  demands  of  European  growers."  It  would  appear  to  bo  a 
plain  case,  from  this  statement,  that  as  a  matter  of  fact  there  ha.s  been 
practically  none  of  the  ''A"  seed  sent  to  this  countrj\  It  is  also  a  fact 
that  we  have  not  been  able  in  all  cases  to  secure  the  second-grade 
seed,  such  as  is  nuich  in  use  there.  Thus  we  have  been  hampered  by 
crude  ideas  of  our  own  in  growing  the  beet  crop,  and  to  some  extent 
by  the  machinations  of  irresponsible,  designing  seed  dealers  of  Europe. 
There  is  absolutelv  no  definite  information  as  to  the  extent  to  which 
this  has  occurred.  It  is  safe  to  say  that  this  circumstance  contributed 
much  to  the  discouragement  of  our  early  beet  growers.  Finally  it  led 
to  an  investigation  by  home  producers,  as  a  result  of  which  the  evil 
has  been  largely  corrected.  Many  of  our  managers,  superintendents, 
and  proprietors  made  personal  visits  to  the  seed-producing  districts  of 
Europe,  studied  the  conditions  of  seed  production  there,  and  placed 
their  contracts  with  responsible  firms. 

.  In  my  last  report  I  made  a  detailed  statement  of  the  methods  used 
in  the  production  of  high-grade  sugar-beet  seed.  A  perusal  of  this 
statement  makes  it  clear  that  the  process  is  expensive.  It  also  shows 
that  considerable  time  is  required  to  carry  out  the  successive  steps 
involved  in  producing  a  crop  of  seed.  These  steps  are  necessary  to 
maintain  the  high  qualit}^  of  the  seed.  Of  this  our  factories  are  fully 
advised,  and  they  have  placed  their  contracts  accordingly.  I  have 
known  a  case  where  the  entire  supply  of  beets  for  a  factory  for  the 
season  were  the  product  of  inferior  seed,  and  the  beets  averaged  hardly 
above  10  per  cent  of  sugar,  with  the  purity  equally  low.  It  was  the 
factory's  first  campaign.  No  factory,  no  matter  how  large  its  supply 
of  ])eets,  could  make  a  profit.  It  could  not  survive  in  competition 
with  other  factories  securing  beets  with  15  to  17  per  cent  of  sugar, 
and  a  purity  of  80  to  90.  In  the  case  of  this  particular  factory,  the 
results  of  the  first  vear's  work  were  more  disastrous.  It  could  not 
survive  the  shock  administered  to  its  beet  growers  and  financiers.  It 
closed  its  doors  and  dismantled,  and  is  no  longer  heard  of.  Such 
errors  are  not  common  to-day.     They  are  hardly  possible,  but  thcv 
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will  remain  green  in  the  memory  of  those  who  are  conversant  with 
the  things  that  crippled  and  hampered  the  beet-sugar  industry  in  its 
earlier  stages. 

INADEQUATE   EXPERIMENTATION. 

The  original  information  concerning  the  production  of  sugar  beets 
in  this  country  that  was  used  as  a  basis  on  which  to  found  the  beet- 
sugar  industry  was  secured  by  making  experimentij  in  raising  beets  in 
various  parts  of  the  country.  Looking  back,  these  experiments  appear 
to  have  been  inadequate,  often  ill-advised,  and  in  a  measure  conducted 
in  an  irresponsible  way.  No  doubt  they  were  the  best  that  could 
be  devised  under  all  the  circumstances.  They  emanated  from  a  great 
variety  of  sources.  They  were  instituted  everywhere  and  apparently 
l>y  everybody — ministers,  lawyers,  doctors,  farmers,  editors,  profcs- 
Hional  agriculturists,  railroad  companies,  real-estate  agents,  college 
professors,  State  experiment  stations,  and  the  United  States  Depart- 
ment of  Agriculture. 

A  great  variety  of  printed  matter  appeared  on  the  subject,  mnging 
from  statements  based  on  the  most  meager  infonnation  to  the  very 
learned  ti*anslations  of  the  most  scientific  character.  In  advice  there 
was  nothing  lacking,  such  as  it  was,  but  there  was  no  one  particular!}^ 
qualified  to  sift  out  the  good  from  the  bad.  We  were  on  the  high 
road  to  the  beet-sugar  industry  and  nothing  but  experience  could  ever 
give  us  the  real  facts.  That  experience  we  now  have  had  and  it  is  not 
to  be  regretted.  Out  of  all  the  confusion  came  some  very  valuable 
data.  We  have  gradually  learned  right  principles  and  discovered 
crix)rs.  Under  the  same  circumstances  1  am  sure  that  if  we  had  the 
work  to  do  over  again  it  would  proceed  along  the  same  lines.  We 
«imply  started  blindly  and  in  the  dark  and  felt  our  way  out  toward  the 
light.  Where  definite  knowledge  and  experience  are  lacking  there  is 
no  better  wa}". 

Most  of  these  preliminary  experiments  were  conducted  b}*^  farmers 
who  secured  seed  from  and  worked  more  or  less  under  the  direction  of 
some  State  experiment  station,  or  the  Department  of  Agriculture,  or 
some  association  organized  to  promote  the  industry. 

In  1897  the  Department  of  Agriculture  received  thousands  of  indi- 
vidual applications  for  beet  seed.  Congressmen  had  small  packages 
sent  broadcast  over  their  districts.  Many  of  these  packages  contained 
accurate  directions  for  conducting  the  experiments — some  did  not. 

Ambitious  towns,  societies,  and  organizations  of  different  kinds  for- 
warded lists  of  farmers,  to  whom  the  seed  was  sent.  State  experi- 
ment stations  made  up  from  their  bulletin  lists  a  collection  of  names, 
asking  them  to  make  experiments. 

The  Division  of  Chemistry  of  the  Department  of  Agriculture  and 
the  chemists  of  the  State  experiment  stations  requested  these  farm 
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experimenters  to  collect  and  forward  saiSiples  of  the  beets  grown  for 
chemical  analysis,  and  Government  franks  were  supplied,  to  save  tke 
farmers  expense  in  complying  with  this  request.  The  samples  came 
in  by  the  thousand,  in  every  form  of  order  and  disorder.  Some  beets 
were  dried  out  and  wilted  before  they  reached  their  destination.  A 
beet  from  which  the  moisture  has  evaporated  before  testing  shows  a 
considerably  higher  percentage  of  sugar.  And  there  were  many 
irregularities  of  this  and  other  kinds. 

The  worst  feature  of  these  experiments  appeared  on  the  farms  where 
the  beets  were  grown.  It  seemed  almost  impossible  to  induce  the 
farmer  to  set  apart  any  portion  of  his  good  land  for  conducting  these 
trials.  He  said:  ^^I  am  getting  nothing  out  of  these  beets,  so  what*s 
the  use?"  As  a  rule  farmers  are  not  given  to  experimentation.  A 
really  scientific  experiment  ignores  profit.  It  is  purely  an  educational 
matter.  Not  a  large  number  of  our  farmers  incline  to  this  sort  of 
work.  The  same  reasons  that  actuated  them  in  the  selection  of  the 
land  operated  in  the  cultivation  of  the  crop.  During  the  year  men- 
tioned I  visited  thousands  of  these  experimental  plats  in  different  parts 
of  the  country  and  1  think  it  is  safe  to  say  that  I  did  not  find  orer  a 
dozen  really  well-conducted  scientific  experiments. 

Upon  such  a  showing  of  facts  was  our  sugar  industry  instituted.  In 
the  light  of  such  facts  the  reason  for  the  obstacles  encountered  becomes 
clear.  But  to-day  sugar  factories  are  built  in  territory  in  which  beets 
have  been  grown  for  the  factories,  thus  demonstrating  the  actual  fitness 
of  the  conditions. 

INTERDEPENDENCE   OF   FACTORY  AND   FARM. 

There  is  such  a  community  of  interests  between  factory  and  farm 
in  the  production  of  sugar  beets  and  manufacture  of  sugar  that  it  is 
hard  to  draw  a  definite  line  of  separation.  The  factory  is  vitally 
interested  in  everything  that  pertains  to  the  success  or  failure  of  the 
work  on  the  farm.  The  factory  must  feel  assured  that  the  farmer  is 
sufficiently  remunerated  to  induce  him  to  grow  the  crop.  It  is  also 
directly  interested  in  the  quality  of  beets  the  farmer  grows. 

Ever}'  move  on  the  farm  or  in  the  factory  is  intimately  related  t-o 
the  cost  of  production.  If  the  beets  are  brought  in  dirty,  the  manu- 
facturer is  at  additional  expense  for  cleaning  them  before  they  enter 
the  processes  of  manufacture.  Often  in  a  load  of  beets  there  are  peb- 
bles, pieces  of  iron,  and  other  articles  which  find  their  waj'  through 
the  sluice  gates,  into  the  elevators,  and  finally  up  to  the  delicate 
slicing  knives.  These  are  dulled  or  broken;  machinery  may  be 
wrenched  and  disabled,  causing  loss  of  time  and  a  largo  expenditure  of 
money  for  repairs. 

The  very  foundation  of  the  factory's  success  in  sugar  production  is 
its  supply  of  beets.     Every  factory  is  constructed  to  slice  so  manj 
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tons  of  beets  per  day  (its  capacity)  and  to  eontinuo  the  process  for  a 
certain  number  of  dsLjs  (its  ^^  campaign  ^^).  If  it  secures  a  sufficient 
supply  of  beets  to  meet  this  capacity  for  the  full  period,  much  has 
been  accomplished  to  insure  success. 

Again,  if  the  beets  only  contain  a  small  percentage  of  salts  of  dif* 
ferent  kinds,  naturally  entering  into  the  beets  ('* impurities"),  the 
-work  is  greatly  facilitated.  In  the  process  of  making  sugar  these 
Halts  operate  to  hold  up  the  sugar  from  crystallization.  Extraction 
becomes  difficult  in  proportion  to  their  presence.  If  the  beets  are 
high  in  sugar  content,  more  sugar  is  secured  from  the  same  amount  of 
beets  and  factory  energy  than  would  be  the  case  if  they  were  low. 

The  supply  of  beets,  their  purity  and  sugar  contents,  are  all  gov- 
erned largely  by  the  work  on  the  farm,  viz,  the  selection  of  the  land, 
its  preparation  to  receive  the  seed,  the  time  and  manner  of  planting, 
thinning,  bunching,  cultivating,  and  harvesting,  and  the  delivery  of 
the  product. 

TOO   MUCH   ENTHUSIASM  AND   HASTE   IN   ESTABLISHING  FACTORIES. 

The  beet-sugar  industry  was  started  with  a  little  too  much  of  our 
well-known  American  enthusiasm.  There  was  too  much  of  the  kind 
of  excitement  often  aroused  by  the  discovery  of  a  valuable  find  in  a 
new  mine,  or  the  selling  of  corner  lots  in  a  new  town.  Other  leading 
agricultural  industries  had  started  with  the  early  settlement  and  devel- 
oped with  the  country;  or,  if  introduced  later,  they  came  as  natural 
results  of  specific  demands.  There  were  very  few  farm  products  the 
working  of  which  required  large  capital.  Probably  the  packing  and 
milling  industries  of  the  country  were  most  extensive  of  this  class; 
but  they  began  with  our  earlier  history,  were  operated  through  pio- 
neer methods,  and  gradually  developed  to  large  concerns.  With  the 
beet-sugar  industry  it  was  different.  It  was  proposed  to  establish  a 
factory  at  a  cost  of  $500,000  to  $1,000,000  in  a  community  with  abso- 
lutely no  information  concerning  the  needs  of  the  industry.  It  was 
proposed  to  employ  a  small  number  of  experts  in  the  factory,  but  the 
proprietors  themselves  were  absolutely  without  experience.  But  lit- 
tle was  known  concerning  the  agricultural  problems  involved  in  the 
growing  of  the  beets.  The  first  year  nearly  everybodj^  was  swamped 
with  work  in  the  fields  owing  to  the  lack  of  help,  as  insufficient 
arrangements  had  been  made.  The  demand  for  more  help  came  from 
every  direction.  Laborers  were  sought  in  the  adjacent  country,  the 
cities,  and  more  remote  sources  of  suppl}-.  Only  an  insufficient  supply 
could  be  secured,  and  the  laborers  were  nearly  all  inexperienced. 

Yet  investors  really  anticipated  a  dividend  the  first  year  under  such 
conditions.  The  farmer  made  a  poor  selection  of  soil,  did  poor  work 
in  the  field,  and  delivered  poor  beets  to  the  manufacturer.     Also  his 
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eyos  gave  heavier  weights  to  his  beets  than  the  scales  at  the  factories. 
When  his  beets  were  tared  thcv  were  found  to  contain  more  dirt  than 
he  supposed.     Contentions  arose  and  bad  feelings  were  engendered. 

At  least  60  per  cent  of  the  factories  now  in  existence  had  to  go 
through  an  experience  of  this  soi*t.  (capitalists,  business  men,  and 
fanners  all  over  the  country  seemed  to  have  the  one  idea  that  a  sugar 
factory  was  a  highly  beneficial  institution  financially.  There  is  proba- 
bly not  a  town  or  city  in  the  sugar-beet  belt  that  did  not  at  one  time 
or  other  have  the  beet-sugar  cmze.  In  their  archived  may  be  found 
the  history  of  their  agitation  of  the  subject.  A  barbecue  was  held, 
the  farmers  of  the  surrounding  country  were  invited  in,  the  hat  was 
passed  to  paj'  expenses.  An  ox  was  roasted  and  the  public  feasted 
in  some  hall  or  grove.  The  band  plaj^ed,  the  people  shouted,  and 
cvervbodv  shouted  ''  Hurrah  for  the  susfar  factorv!" 

In  many  cases  all  this  noise  and  enthusiasm  led  to  the  establishment 
of  a  factor\\  The  town  gave  a  site  and  exempted  it  and  the  improve- 
ments on  it  from  taxation.  The  substantial  basis  for  all  this  excite- 
ment was  the  fact  that  some  experiments  had  been  conducted  on  a  few 
plats  of  ground  in  the  neighborhood  during  one  season,  capitalists  put- 
ting up  the  money,  the  farmers  growing  the  beet**.  It  is  not  m^-  pur- 
pose to  decry  this  enthusiasm,  nor  even  to  suggest  that  it  was  unwise. 
It  was  probably  necessar}'.  As  a  final  verdict  at  least  the  results  of 
most  plants  will  substantiate  the  wisdom  of  their  location.  It  is  proper, 
however,  to  state  that  the  early  events  in  the  operations  of  these  fac- 
tories should  be  viewed  in  the  light  of  the  facts  just  stated. 

The  sympathetic,  intelligent,  and  active  support  of  a  farmer  is  as 
essential  to  a  sugar  factory  as  is  food  to  an  animal.  In  order  that  a 
farmer  may  produce  beets  for  the  factory,  he  must  first  be  convinced 
that  they  are  profitable,  and  considerably  more  so  than  other  farm 
crops,  as  the  expense  of  production  is  so  much  heavier.  He  mmt 
know  how  before  he  can  produce  beets  at  a  profit  or  employ  the  best 
methods  of  cultivation. 

The  hurrah  spirit  has  subsided.  In  its  place  we  have  the  cold  facts 
and  conditions  upon  which  rest  the  future  of  the  sugar  factory. 
Through  the  reaction  most  of  the  factories  have  passed  successfully. 
A  few  are  idle,  \vith  the  issue  indeterminate  as  vet. 

The  establishment  of  a  new  factorj'  now  proceeds  on  entirely  different 
lines.  With  one  or  two  exceptions  the  twelve  States  now  producing 
sugar  beets  compose  the  area  from  which  we  will  procure  our  beet 
sugar  in  the  future.  The  factories  now  in  existence  are  the  training 
schools  wiiich  promote  the  establishment  of  others.  In  securing  its 
supply  of  beets  a  factor^'  in  the  start  naturally  covers  a  large  sur- 
rounding territory,  but  gradually  contracts  the  area  until  it  can  secure 
a  suflicient  supply  in  its  own  locality.  Perhaps  a  factory  in  another 
vicinity  overlaps  or  reaches  up  to  the  area  of  the  first,  but  its  territory 
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also  conti'acts  in  like  manner.  The  result  is  that  the  farmers  through- 
out a  large  district  are  educated  in  the  art  of  producing  sugar  beets. 
They  have  also  fully  tested  the  fitness  of  the  soil  for  the  production  of 
this  crop.  •  As  the  factories  gradually  increase  their  tonnage  and  secure 
their  supply  nearer  home  large  areas  where  the  farmers  are  educated 
in  growing  beets  and  desire  to  produce  them  are  left  without  a  market 
for  the  crop.  A  new  factory  becomes  a  necessity  to  this  district. 
There  is  nothing  haphazard  about  its  introduction.  Everybody  inter- 
ested knows  exactly  what  can  be  accomplished.  They  go  into  the 
work  with  eyes  open,  each  willing  to  do  his  share.  The  factory  starts, 
and  it  succeeds  from  the  beginning.  It  is  thus  that  the  extension  of 
the  beet-sugar  industry  now  appears  to  be  going  on. 

WORK   OF   I'ROMOTKRS. 

Mention  of  the  promoter  carries  us  back  to  the  barbeoiie,  the  l)rass 
band,  the  public  assemblage  in  the  town  hall.  So  many  towns  have 
had  this  experience  that  I  will  give  one  coming  under  my  observation 
as  typical  of  all. 

A  man  had  arrived  in  the  town  a  few  davs  l:)efore  and  had  called  on 
a  few  citizens  of  wealth  and  influence.  He  had  a  proposition  to  make. 
He  said  he  was  associated  with  several  public-spirited  financial  gentle- 
men who  were  prepared  to  put  up  a  sugar  factory  in  that  particular 
town.  He  had  an  array  of  facts  showing  the  favorable  conditions  for 
beet  growing  in  the  farming  community.  The  country  could  produce 
the  beets,  the  town  had  the  pure  water,  cheap  transportiition,  good 
coal,  limestone,  and  everything  necessary  near  at  hand.  It  was  handy 
to  market,  and  everything  appeared  to  be  in  readiness  for  the  building 
of  a  sugar  factor3\     This  would  build  up  the  town  and  start  a  boom. 

All  that  he  asked  was  that  a  few  of  the  responsible  people  organize 
a  beet-sugar  company  and  subscribe  for  half  the  stock.  He  and  his 
associates  were  to  subscribe  for  the  other  half.  In  addition,  he  must 
have  a  bonus  of  $150,000,  possibly  to  be  taken  in  stock.  The  town 
was  to  give  a  site,  connect  it  with  the  water  main,  put  in  a  spur, 
exempt  the  site  and  factory  from  taxation  for  a  period  of  }'ears.  The 
factory  he  proposed  to  build  was  a  350-ton  plant,  costing  $350,000, 
which  he  proposed  to  stock  for  §500,000  in  order  to  cover  his  bonus. 
It  is  probable  that  there  was  nothing  back  of  Mr.  Promoter.  He 
intended  to  take  the  gifts  and  the  prospects  offered  b}'^  the  town  to 
some  beet-sugar  factory  constructor  and  propose  that  he  take  the  con- 
tract to  build  the  factory,  taking  as  part  paj'ment  some  of  the  stock 
in  his  hands  for  disposal  and  find  capitalists  who  would  pay  cash  for 
the  rest. 

I  do  not  know  that  many  factories  were  constructed  as  a  result  of 
such  promotion.  The  promoter  early  demonstrated  himself  a  failure 
as  a  factor  in  developing  the  industry.     He  was  a  positive  hindrance 
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to  it.  He  wrought  up  many  localities  to  a  high  degree  of  anticipation. 
After  long  waiting  the  bubble  exploded,  and  the  suspense  had  done 
the  work.  The  effect  of  the  reaction  was  great.  It  was  hard  to  get 
such  a  community  to  listen  again  to  anybody  proposing  a  beet-sugar 
factory  for  the  town,  no  matter  what  merit  the  proposition  had. 

Some  of  our  factories,  however,  resulted  from  the  work  of  the  town 
boomer,  and  most  of  them  hare  fully  realized  every  prediction,  whether 
honestly  intended  or  not.  Towns  of  several  thousand  inhabitants  have 
been  built  up  through  the  combined  influence  of  the  sugar  factory  and 
irrigation  in  the  short  space  of  one  or  two  years.  They  show  every 
evidence  of  permanence  and  prosperity.  It  must  be  evident,  however, 
that  in  some  places  town-booming  methods  are  ill-advised  in  establi^- 
ing  a  sugar  factor3\ 

ATTEMPTS  TO  USE  OLD  MILLS. 

When  it  became  evident  that  we  were  to  build  in  the  United  States 
a  considerable  number  of  sugar  factories,  there  appeared  on  the  scene 
agents  who  were  in  the  business  of  hawking  about  old  mills  from  one 
place  to  another  and  unloading  them  on  innocent,  unsuspecting  com- 
munities. After  such  a  mill  had  thoroughlj"^  demonstrated  its  useless- 
ness  and  the  seller's  commission  had  been  paid,  it  was  ready  to  be 
taken  on  to  some  other  point  and  disposed  of  again.  At  least  three  of 
these  migratory  factories  found  their  last  resting  place  in  the  United 
States.  So  much  traveling  permanently  disabled  two  of  them,  and 
with  the  other  an  additional  expenditure  equal  to  its  original  cost  of 
installation  was  necessary  to  modernize  it  and  make  it  available,  effi- 
cient, and  useful.  Of  the  whole  number  of  factories  that  have  been 
built  in  the  United  States  in  the  last  fifteen  j^ears,  only  three  have 
been  actually  dismantled  and  disposed  of  for  other  purposes,  and  two 
of  these  were  the  ones  mentioned  above.  Two  other  factories  have 
been  remov^ed  and  installed  in  new  places,  where  they  are  doing  active 
work  to-day  under  more  favorable  conditions. 

LACK   OF   EXPERT  FACTORY  OPERATIVES. 

A  faotor^'^  is  working  at  its  best  advantage  when  everybody  con- 
nected with  it,  from  the  day  laborer  in  the  beet  sheds,  who  shovels  the 
beets  into  the  sluice  ditches,  to  the  superintendent  of  the  factory, 
understands  perfectly  his  part  of  the  work.  In  such  a  factory  the 
work  goes  on  like  the  running  of  well-oiled  machinery.  A  oertain 
quantity  of  beets  comes  into  the  washer  hourly  and  regularly.  The 
power  is  regulated  exactly  to  meet  cver}'^  demand  of  the  factor)*. 
Everybody  does  his  particular  part  of  the  work  in  the  right  amount 
at  tlie  right  time,  and  he  does  it  intelligently.  All  ai'c  in  a  s^ose 
experts. 
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When  the  sugar  industry  started  in  this  countiy,  we  had  no  experts 
except  those  imported.  We  were  dependent  upon  foreigners.  After 
a  while  we  had,  in  addition  to  these,  a  small  supply  gradually  educatexl 
in  our  factones.  It  is  clear  that  every  new  factory  had  to  start  with 
a  minimum  of  experts.  Comparing  the  work  of  our  factories  to-day 
Tvith  that  of  a  few  years  ago,  it  must  be  apparent  that  there  is  a  vast 
improvement.  Even  at  present  the  older  factories  are  not  able  to  hold 
their  full  force  of  trained  laboi'ers  on  account  of  new  factories  coming 
into  operation,  thus  affording  opportunites  for  promotion  of  thoae 
having  experience  in  beet-sugar  making. 

A  laborer  requires  other  qualifications  than  expertness.  As  a  rule 
he  must,  to  some  extent,  supervise  others,  or  work  in  conjunction  with 
them.  If  foreign,  he  is  deficient  in  the  language  and  in  a  knowledge 
of  the  customs  and  habits  of  the  country.  He  may  be  an  adept  in  bis 
own  country,  but  here  is  to  some  extent  disqualified  because  of  those 
deficiencies.  It  is  found  much  more  desirable  that  expert  laborers 
should  thoroughly  understand  the  language,  customs,  habits,  and  con- 
ditions of  our  own  country.  Foreign  experts  may,  of  course,  gradually 
acquire  these  qualifications. 

As  an  illustration  of  this  necessity  for  intelligent  cooperation  among 
factory  operatives,  attention  is  called  to  the  following  facts:  For  gen- 
eral consumption  the  American  demand  is  for  sugar  of  a  different  grain 
from  that  commonly  used  in  Europe.  Sugars  for  fruit  preserving  and 
confectionery  may  be  different  from  those  for  table  use  or  from  each 
other.  While  all  our  sugar  mills  are  catering  to  the  American  market, 
they  may  also  be  catering  to  a  specific  market  for  a  particular  kind  of 
sugar.  As  the  graining  of  sugar  is  governed  by  the  joint  action  of 
seveml  people  in  the  process  of  its  manufacture,  intelligent  coopera- 
tion throughout  the  factory  is  required  from  start  to  finish  in  order  to 
produce  a  good  grade  of  the  kind  of  sugar  desired, 

LACK   OF  COOPERATION   AMOKG   BEET-SUGAR    MANUFACTURERS. 

Business  harmony  in  the  conduct  of  affairs  is  a  prime  necessity  in 
every  enterprise.  The  lack  of  it  in  the  building  up  of  the  beet-sugar 
industrj^  has  been  pronounced.  To  suggest  the  cause,  I  have  only 
agpain  to  call  attention  to  the  enthusiasm,  haste,  and  confusion  incident 
to  the  establishment  of  many  factories.  The  men  conducting  large 
enterprises  such  as  these  should  have  a  full  understanding  of  the  needs 
of  the  industry  and  should  cooperate  in  order  to  secure  the  desired 
results.  In  many  respects  the  interests  of  all  beet-sugar  factories  are 
the  same.  Questions  like  that  of  markets,  of  transportation,  and  of 
legislation  demand  unity  of  action.  This  can  only  be  secured  through 
a  unity  of  feeling  and  hearty  cooperation.  That  there  has  been  gen- 
eral lack  of  harmony  in  this  respect  is  a  matter  of  history.  This  has 
probably  been  due,  more  than  anything  else,  to  the  general  cosmopoli- 
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tan  tmining  of  the  men  who  entered  into  the  financing  of  this  indus- 
tiy.  Men  are  the  creatures  of  their  environment  and  training.  Dif- 
ferent kinds  of  business  require  diflFerent  methods.  A  man  is  prone 
to  use  the  methods  which  have  brought  about  the  success  of  his  life. 

Back  of  the  installation  of  every  sugar  factory  is  a  history  of  its 
financing  which  is  peculiar  to  the  conditions  of  its  own  vicinity.  The 
business  trend  of  each  was  naturall}'  governed  by  the  men  who  installed 
it.  They  represented  many  callings — bankers,  lawj^ers,  lumbermen, 
large  landholders,  stock  feeders  and  breeders,  sugar  refiners,  churches, 
steel  constructors,  glass  producers,  brewers,  and  distillers.  The  man- 
agements of  these  factories  adopted  methods  peculiarly  their  own. 
They  started  actively  into  the  fields  to  establish  a  career  of  usefulness 
and  success,  each  along  its  own  lines. 

It  took  a  few  j^ears'  experience  to  bring  these  factory  people  together 
on  common  grounds,  to  make  them  appreciate  that  *'In  union  there 
is  strength,"  and  to  teach  them  that  there  are  a  few  things  peculiar 
and  necessary  to  the  beet-sugar  industry,  and  l>est  accomplished 
through  better  understanding  and  cooperation.  The  proceedings  of 
the  National  Association  of  Beet-Sugar  Producers  at  its  last  meeting, 
held  in  Washington  in  May,  1004,  thoroughly  demonstrated  that  there 
has  been  established  better  harmon^'^  of  feeling,  better  understanding 
of  the  problems  involved,  and  cooperation  more  thorough  and  effective 
among  the  producers  of  this  product. 

INSUFFICIENT  CAPITAL. 

In  view  of  the  many  difficulties  to  be  met  by  a  factory  in  working 
out  the  pioneer  problems  of  a  new  industry  many  of  the  plants  were 
insufficiently  capitalized.  In  many  cases  only  sufficient  to  bond  the 
enterprise  was  paid  in.  It  started  in  debt  and  with  a  minimum  work- 
ing capital.  To  maintain  this  it  depended  largely  upon  the  sales  of  its 
finished  product,  which  it  was  compelled  to  sell  as  fast  as  produced, 
regardless  of  the  market  or  anything  else.  When  such  a  factory  had 
to  meet  unanticipated  difficulties  one  after  another,  it  became  crippled, 
legally  involved,  and  led  a  precarious  existence.  Its  case  was  similar 
to  that  of  a  man  whose  system  is  run  down,  and  who  consequently 
becomes  subject  to  the  attacks  of  disease  germs  of  every  kind  and  is 
finally  incapacitated  for  active  dutj^.  Heroic  methods  are  required 
under  such  circumstances.  Some  of  our  factories  have  been  com- 
pelled to  reorganize,  recapitalize,  and  strengthen  themselves  to  meet 
conditions  such  as  I  have  just  described. 

LOW    PKICE   OF   SUGAR. 

In  addition  to  many  other  difficulties  encountered,  our  sugar  facto- 
ries until  recently  had  to  dispose  of  their  product  at  a  low  price  and 
under  severe  competitive  conditions.      This  situation  resulted  from 
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natural  causes,  being  largely  due  to  the  overproduction  of  sugar  in 
Europe.  Sugar  production  and  markets  there  were  based  on  very 
unnatural  and  peculiar  systems.  Those  countries  paid  large  bounties 
for  sugar  exported.  In  order  to  secure  the  money  to  pay  the  bounty 
they  practically  exacted  a  consumption  tax.  In  the  first  place,  they 
put  up  a  prohibitive  tarijBf  of  4  to  5  cents  a  pound  on  imports  of  sugar. 
This  prevented  importations.  The  Government  then  collected  from 
each  factory  a  tax  on  all  sugar  sold  for  local  consumption.  Out  of  this 
excise  tax  the  Government  was  enabled  to  pay  the  manufacturers  a 
large  bounty  for  sugar  exported;  that  is  to  sa}^  through  this  give-and- 
take  system  it  made  the  people  pay  large  sums  of  money  on  sugar 
exported  to  other  countries.  Sugar  sold  at  retail  in  those  countries  at 
10  to  12  cents  per  pound.  The  exporters  of  sugar  could  bring  that 
sugar  over  here  under  the  encoui-agement  of  this  bounty,  pay  our 
tariff  of  $1.68i  per  100  pounds,  and  place  it  on  our  market  at  a  very 
low  price. 

Of  course  the  real  profit  to  them  was  in  selling  sugar  to  their  home 
consumers,  and  each  one  of  them  vied  with  the  others  to  produce  as 
much  as  he  could  for  his  home  market.  They  were  enabled  to  hold 
the  price  up  to  the  highest  point  not  prohibitive  to  consumption. 
Whatever  of  surplus  was  produced  for  which  there  was  no  demand  at 
home  was  exported,  received  this  bounty,  and  was  dumped  on  any 
market  where  it  could  find  a  customer.  Much  of  it  came  to  this 
countrv. 

This  unnatural  system  became  so  burdensome  to  the  people,  the 
governments,  and  the  manufacturers  themselves,  that  all  the  Euro- 
pean countries  engaging  in  it  except  Russia  united  in  a  conference  at 
Brussels,  their  representatives  entering  into  an  agreement,  which  was 
indorsed  by  their  respective  governments,  to  do  away  with  the  bounty 
system.  In  name  the  bounty  system  has  been  abolished.  In  effect 
there  is  still  more  or  less  of  the  sj^stem  in  use,  through  hidden  devices 
of  the  various  countries  seeking  to  accomplish  the  same  through  other 
means. 

This  has  brought  about  more  or  less  diplomatic  representation 
between  those  powers.  Gradually  they  are  unearthing  the  roots  of 
the  old  system  and  digging  them  out.  It  seems  probable  that  they  will 
be  destroyed  altogether.  Suffice  it  to  say,  sufficient  has  occurred  in 
this  direction  to  produce  good  results  in  the  markets  of  our  country; 
our  factories  are  receiving  better  and  steadier  prices  and  conditions 
seem  to  indicate  that  these  better  market  conditions  will  continue  for 
some  time.  The  European  countries  referred  to  are  gmdually  reduc- 
ing their  plantings  and  contracting  their  exports. 

'      8.  Doc.  160,  68-3 3 
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DEVSLOPMBVT  OF  C0HDITI0H8  AVB  PROSPECTS  POB   HEW 

FACTOKIES. 

During  the  last  year  four  large  facto riss  were  installed  in  new 
locations,  two  in  Wisconsin  and  two  in  Idaho.  One  of  these  factories 
is  new,  while  the  other  three  are  old  ones  removed  from  locations 
where  they  had  not  thrived.  At  the  present  time  there  are  at  least 
twelve  factories  proposed  for  the  different  parts  of  the  country,  the 
parties  interested  having  effected  organizations,  raised  capital,  selected 
sites,  made  contracts  with  farmers,  and  announced  that  the  factories 
will  be  in  operation  during  the  campaign  of  1905. 

In  my  former  re^wrts  I  have  had  occasion  many  times  to  mention 
the  influence  the  beet-sugar  industry  is  exerting  for  development 
along  all  other  lines  in  the  States  where  it  has  been  established. 
Throughout  the  districts  having  factories,  railroads  are  being  built, 
some  of  them  equipped  with  rolling  stock  constructed  especially  to 
transport  the  beets,  the  sugar,  the  fuel,  and  other  crude  materials 
used  in  the  manufacture  of  sugar.  At  the  same  time  trolley  lines  are 
being  constructed.  Liv'e-stock  feeding  interests  are  becoming  greatly 
increased;  dairies  and  creameries  are  being  established  to  utilize  the 
by-pVoducts  of  the  sugar  factories. 

Where  the  cultivation  of  sugar  beets  has  obtained  to  any  great  extent 
there  is  a  very  noticeable  improvement  in  all  agricultural  methods. 
A  farmer  growing  sugar  beets  for  a  few  seasons  becomes  accustomed 
to  intensive  methods,  and  as  he  realizes  the  benefits  he  applies  such 
methods  to  everything  else  cultivated  on  the  farm. 

LOCATING   NEW   FACTOKIES. 

Great  care  is  now  exercised  in  selecting  locations  for  new  factories. 
The  four  factories  established  this  year  were  located  in  communities 
having  considerable  experience  in  growing  sugar  beets,  not  experi- 
mentally, but  for  factory  use.  The  factories  proposed  for  next  year 
are  all  to  be  located  in  places  where  all  the  conditions  for  growing 
sugar  beets  have  been  thoroughly  tested.  Experience  teaches  that  it 
is  not  only  necessary  to  test  the  soil,  but  to  investigate  the  demands 
and  requirements  of  the  particular  districts.  It  is  especially  desirable 
to  ascertain  the  disposition  of  the  farmers  and  the  character  of  the 
industries  with  which  the  industry  must  come  in  competittOQ.  There 
appears  now  to  be  a  tendency  to  locate  new  factories  in  districts  where 
the  production  of  other  special  crops  is  not  highly  developed. 

Several  of  the  new  factory  projects  involve  industrial  development 
along  other  lines,  such  as  irrigation,  dairying,  and  stock  feeding,  which 
will  be  more  or  less  dependent  on  the  sugar  factory.  Many  of  the 
new  companies  have  purchased  large  bodies  of  cheap  land.  The  object 
of  this  step  is  twofold:  (1)  It  puts  under  the  control  of  the  factory  the 
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area  of  land  which  will  guarantee  at  all  times  a  sufficient  supply  of 
beets;  (2)  it  affords  an  opportunity  for  good  investment,  as  a  rise  in 
the  value  of  lands  may  be  expected  as  a  result  of  the  establishment  of 
the  factory.  In  order  to  use  the  arid  districts,  irrigation  is  necessary; 
consequently,  considerable  investment  of  capital  in  irrigation  is  nec- 
essary. These  lands  will  be  held  and  cultivated  in  a  body  for  the 
benefit  of  the  sugar  factory.  After  the  conditions  have  been  thor- 
oughly developed  and  the  industry  established,  they  will  be  divided 
into  smaller  tracts,  and  rented  or  sold  to  beet  farmers  for  use  in  rais- 
ing sugar  beets.  Whatever  the  purpose,  experience  has  proven  that 
this  policy  will  be  very  beneficial.  Growing  of  sugar  beets  will  be 
the  main  employment  of  the  community.  The  work  will  begin  with 
the  early  development  of  the  resources  of  the  district  itself;  beets  will 
not  have  to  be  grown  in  direct  competition  with  established  crops. 
When  the  time  comes  for  introducing  such  other  crops,  the  beet  crop 
will  have  made  its  own  record  and  established  that  permanency  of 
beet  supply  upon  which  the  sugar  factories  depend. 

The  past  year  has  witnessed  the  moving  of  a  few  factories  not 
favorably  situated  to  better  locations.  Attention  has  already  been 
called  to  the  various  obstacles  to  the  success  of  sugar  factories,  viz., 
the  attitude  of  the  farmers,  unfavorable  soil,  irregular  weather  condi- 
tions, competitive  crops,  etc.  While  these  obstacles  have  not  affected 
seriously  a  great  number  of  the  factories,  they  have  individually  or 
collectively  operated  with  sufficient  potency  to  stop  the  wheels  of  six 
factories.  Of  the  four  plants  installed  this  year,  two  were  previously 
operated  in  other  places  in  this  country:  (1)  The  factory  at  Bingham- 
ton,  N.  Y.,  was  moved  to  Blackfoot,  Idaho;  (2)  the  one  at  Kalamazoo, 
Mich.^  was  moved  to  Chippewa  Falls,  Wis.  The  factory  established 
at  Janes ville,  Wis.,  this  year,  was  moved  from  Dresden,  Canada.  The 
factory  at  Norfolk,  Nebr.,  the  property  of  the  American  Beet  Sugar 
Company,  is  now  being  moved  to  Lamar,  Colo.  In  these  cases  and 
others,  where  removal  is  proposed,  the  factories  have  been,  or  will  be, 
improved  and  placed  in  districts  with  conditions  better  fitted  for  fur- 
nishing them  a  supply  of  beets. 

It  is  only  fair  to  state  that  the  unfavorable  conditions  causing  the 
removal  of  these  factories  were  not  necessarily  fatal  to  their  successful 
operation  where  they  were.  It  is  the  opinion  of  those  best  advised  on 
the  subject  that  their  difficulties  were  not  insurmountable;  that  in  time 
good  managemen.t  would  have  overcome  all  the  obstacles  ahead  of  them. 
Those  who  were  financially  interested,  however,  reasoned  in  this  way: 
"There  are  a  great  many  places  in  this  country  adapted  to  the  indus- 
try, where  the  difficulties  in  the  way  of  success  are  far  less.  Is  it  not 
wiser  to  take  advantage  of  these  and  pay  the  cost  of  removal  than 
to  struggle  along  or  lie  idle  for  an  indefinite  time?"  There  are  two 
or  three  other  plants  in  the  United  States  whose  naanagements  have 
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been  contemplating  the  same  thing.  Hence,  we  may  have  two  or  three 
removals  next  year  or  the  year  following.  When  this  is  done  we  will 
have  closed  the  corrective  work  of  locating  factories  up  to  date. 
Locations  are  now  based  on  better  information;  the  conditions  of  the 
countrv  are  better  understood. 

SUPPLY   OF  LABOR  FOR   FACTORIES  AND   BEET   FIELDS. 

There  has  been  marked  improvement  in  the  character  and  supply  of 
labor.  When  a  sugar  factory  starts  its  first  campaign  it  employs  from 
200  to  400  persons  in  its  work,  the  number  depending  on  the  size  of 
the  plant  and  conditions  peculiar  to  it.  A  number  of  these  will  be 
unskilled  workmen,  performing  the  ordinary  manual  labor  around  a 
concern  of  this  kind,  viz,  shoveling  beets,  fuel,  lime  rock,  etc.;  others 
will  be  employed  in  work  more  or  less  skilled.  The  wages  for  skilled 
laborers  range  from  $2  a  day  up  to  $5,000  or  $6,000  per  annum  for  the 
superintendent.  For  the  lowest  group  of  laborers  I  have  used  the 
term  "unskilled;"  but,  at  the  same  time,  as  between  first  experience 
and  that  after  becoming  accustomed  to  the  work  there  is  a  vast  differ- 
ence in  the  efficiency  of  9uch  labor.  To  an  extent,  all  of  the  workmen 
around  a  sugar  factory  are  skilled.  Advancement  or  promotion  goes 
on  all  along  the  line,  except  possibly  in  the  technical  departments, 
such  as  chemistry,  etc.,  where  strictly  technical  scientific  training  is 
required.  In  a  sense,  the  sugar  factory  is  a  school  fitting  men  to 
accomplish  it^  work. 

As  already  stated,  in  the  beginning  all  the  experts  employed  had  to 
be  imported.  Since  the  establishment  of  the  first  factory,  at  Alvarado, 
Cal.jWe  have  been  fitting  men  for  this  work.  The  volume  and  effi- 
ciency of  labor  has  been  growing  constantly  ever  since.  While  it  is 
best  for  a  factory  to  hold  on  to  its  old  employees,  it  can  start  a  certain 
number  of  new  men  each  3'^car  without  serious  consequences.  This  it 
will  probably  have  to  do  if  some  new  factory  requiring  expert  work- 
men tenders  positions  to  some  of  its  titiined  men  at  higher  wages. 
Consequently,  there  is  still  large  room  for  improvement  in  the  supply 
and  quality  of  our  factory  workmen. 

The  question  of  developing  and  maintaining  the  supply  of  laborers 
for  the  beet  fields  is  of  equal  importance  and  is  certainly  a  much 
larger  problem.  The  minimum  number  of  laborers  around  an  ordi- 
nary factory  is  about  200.  For  such  an  establishment  the  number  of 
farm  laborers  needed  in  its  territory  for  growing  sugar  beets,  not 
including  the  farmers  themselves,  will  be  from  800  to  1,000. 

As  in  the  case  of  the  laborers  in  the  factories,  we  had  no  trained 
men  to  begin  with.  The  deficiency  was  even  more  pronounced  in  the 
field  than  in  the  factory.  Much  of  the  work  in  the  factor}"  could  be 
done  by  persons  who  had  been  trained  to  do  similar  mechanical  work 
in  other  linos  of  industry.     But  the  great  problem  that  confronted 
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capitalists  contemplating  the  building  of  factories  and  the  manage- 
ments of  factories  actually  e^^tablished  was:  "Where  are  we  going  to 
secure  the  labor  to  grow  the  beets?-'  It  certainly  was  the  hardest 
problem  thej'  had  to  solve.  As  indicating  the  effectiveness  of  its  solu- 
tion and  suggesting  its  future  development,  I  will  outline  the  present 
procedure  in  securing  supplies  of  labor  for  the  fields  tributary  to  the 
factories  now  in  existence. 

Living  in  cities  there  is  a  class  of  foreigners — Germans,  French, 
Russians,  Hollanders,  Austrians,  Bohemians,  etc. — who  had  had  more 
or  less  experience  in  beet  growing  in  their  native  countries.  Their 
experience  had  been  largely  agricultural.  Emigrating  to  this  country, 
they  had  congregated  in  cities  and  towns,  and  were  performing  the 
work  of  ordinary  laborers  on  public  works,  on  railroads,  and  in 
various  other  lines  of  employment.  Their  attention  was  attracted  to 
this  industry  when  it  started — old  to  them,  new  to  us.  They  naturally 
sought  this  new  avenue  of  employment.  It  appealed  to  them  for  two 
reasons:  (1)  The}'^  could  secure  employment  in  work  to  which  they 
were  accustomed  and  in  which  they  were  expert;  (2)  in  the  beet  fields 
they  could  find  work  for  their  whole  families.  In  this  respect  it  dif- 
fered from  other  lines  of  work.  The  head  of  the  house  could  go  out 
and  dig  in  the  trenches  of  the  citj^,  or  work  on  the  sections  of  the 
railroad,  or  in  excavations  and  other  kinds  of  employment  under  a 
contractor.  The  women  and  children  of  the  famil}^  could  not  do  this. 
Growing  sugar  beets  was  a  renewal  of  their  former  experience.  For 
the  work  of  the  beet  fields  more  came  from  the  cities  each  succeeding 
year,  and  others  came  from  I^urope,  induced  by  the  news  of  the  instal- 
lation of  this  new  industry.  They  could  secure  immediate  employ- 
ment of  the  kind  to  which  they  were  accustomed.  This  source  of  labor 
supply  for  our  beet  fields  has  grown  to  a  wonderful  extent.  Every 
spring  sees  large  colonies  of  this  class  of  workmen  moving  out  fi^om 
our  cities  into  the  beet  fields. 

There  is  another  class  of  foreigners,  not  previously  experienced  in 
growing  beets,  who  readily  adopted  it  on  account  of  their  natural 
adaptability  to  the  system.  As  a  class,  the}^  are  accustomed  to  hard 
drudgery  work  of  any  kind,  spending  their  lives  during  their  stay  in 
our  country  in  work  on  public  improvement,  railroads,  large  contracts, 
etc.,  requiring  hard  manual  labor.  In  this  class  come  the  Scandina- 
vians (a  few  of  whom  have  grown  beets),  Italians,  Japanese,  China- 
men, Portuguese,  etc.  Large  numbers  of  these,  annually  increasing, 
take  contracts  in  the  beet  fields.  All  these  foreign  laborers,  of  what- 
ever class,  live  in  tents,  barracks,  and  other  temporary  abodes.  They 
board  themselves,  and  grow  sugar  beets  under  contracts  with  the 
farmers.  It  is  rulable  in  such  cases  for  the  work  to  be  done  by  the 
acre.  The  farmer  plows  the  ground,  harrows  it,  puts  the  seed  bed  in 
thorough  condition,  plants  the  beets,  apd  does  all  the  necessary  culti- 
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vation  requiring  horses.  Tlie  contracting  laborer  does  all  the  weed- 
ing, bunching,  thinning,  hoeing,  irrigating,  topping,  and  loading, 
usually  receiving  for  the  same  from  $15  to  $20  per  acre.  The  farmer 
does  the  work  of  plowing  up  the  beets  and  delivering  them  to  the  fac- 
tory. Foreigners  of  this  latter  class  were  originally  more  or  less  unsat- 
isfactory on  •account  of  unfamiliarity  with  the  work.  After  five  or 
six  years,  most  of  these  workers  in  the  beet  fields  are  efficient.  The 
additional  hands  accompanying  them  each  year  have  the  advantage  of 
association  with  those  acquainted  with  the  methods,  and  become  satis- 
factory workers  more  readily  than  otherwise.  To  this  class  we  are  alao 
procuring  large  accl^tions  every  year,  thus  augmenting  the  sources  of 
labor  supply  of  sugar  factories  and  sugar-beet  growers. 

Philanthropic  societies  and  eleemosynary  institutions  are  also  grad- 
ually aiding  in  this  respect.  One  of  the  strongest  addresses  made 
before  the  Ti*ans-Mississippi  Commercial  Congress  at  its  meeting  in 
Seattle,  Wash.,  last  year  was  that  of  Commander  Booth-Tucker,  the 
head  of  the  Salvation  Army  in  this  country.  In  this  address  he 
explained  the  policy  maintained  by  that  society  of  finding  employment 
for  everybody  coming  under  the  army'^  influence.  The  beet  fields 
appealed  especially  to  him  in  this  connection.  He  proposed  coloniza- 
tion from  our  larger  cities,  using  the  beet  fields  as  means  of  reforma- 
tion and  employment.  The  plan  as  he  represented  it  greatly  impressed 
all  who  heard  it.  As  a  matter  of  fact,  considerable  has  been  done  by 
this  organization  along  this  line.  It  is  also  quite  common  for  the 
hiuuane  societies,  associated  charities,  and  other  like  organizations  of 
our  cities  and  towns  to  pix>cure,  for  those  dependent  upon  them, 
employment  in  the  beet  fields. 

Our  State  reformatory  institutions  and  asylums  are  also  developing 
an  interest  in  the  work  of  growing  sugar  beets.  One  of  the  great 
problems  of  such  institutions  is  to  keep  the  inmates  employed;  in  so 
doing  it  sometimes  happens  that  they  come  in  conflict  with  the  rules 
of  organized  labor.  Possibly  if  the  supply  of  labor  for  the  beet  fields 
exceeded  the  demand  the  same  objection  might  operate  here.  Under 
the  present  circumstances  it  does  not  appear  to  be  deleterious  to  regu- 
lar labor.  If  these  people  can  be  employed  in  rural  pursuits  it  will 
have  a  tendency  to  strengthen  rather  than  to  hurt  labor  in  regtilar 
lines. 

Our  cities  and  towns  are  constantly  increasing  in  importance  as 
sources  of  labor  for  the  beet  fields.  Every  year  sees  more  and  more 
of  the  unemployed  seeking  the  beet  fields  for  remunerative  work.  In 
this  respect  we  are  developing  a  practice  similar  to  that  which  pre- 
vails at  harvest  time.  Most  people  are  familiar  with  the  movement 
of  laborers  annually  taking  place  from  south  to  north,  following  up 
the  grain  haixest  as  it  progresses  with  the  season.  Harvest  hands 
pour  into  the  South  with  the  ripening  of  the  grain,  gradually  workin|r 
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north  as  the  work  is  completed,  finally  winding  up  with  the  harvest  in 
Canada.  This  custom  has  developed  the  class  of  laborers  known  as 
professional  harvesters.  Similarly  we  are  developing  a  class  of  beet 
growers,  who  move  toward  the  fields  on  the  approach  of  the  beet  sea- 
son. To  this  class  are  continually  added  recruits  who  in  a  season^s 
experience  become  more  or  less  proficient. 

Our  beet  fields  are  also  the  beneficiaries  of  another  class  of  labor 
possibly  more  abundant,  and  at  the  same  time  adaptable  to  this  work. 
In  the  cities  and  towns  public  schools  cIo«e  about  the  time  the  active 
work  begins  in  the  beet  fields.  Considemble  attention  is  being  given 
to  directing  this  kind  of  labor  to  beet  growing.  It  is  a  matter  of  con- 
sequence and  one  fraught  with  valuable  training  to  the  unemployed 
young  people  of  the  country.  Ordinarily  there  is  very  little  that  a 
boy  can  find  to  do  during  his  school  vacation.  It  so  happens  that  the 
beet  fields  offer  active  I'emunerative  employment  for  this  particular 
period.  This  work  serves  a  twofold  pui-pose:  It  gives  a  boy  self-sup- 
port to  a  degree,  and  relieves  the  head  of  the  family  to  that  extent;  it 
also  lessens  the  work  of  charitable  institutions.  At  the  same  time  it 
inculcates  habits  of  industry  and  frugality,  removes  the  boy  from  the 
temptation  of  idleness  and  the  school  of  vicious  habits  constantly  in 
session  iii  the  streets  of  our  cities  and  towns.  It  promotes  health, 
physical  strength,  and  vigor.  It  inspires  confidence  and  self-support. 
This  applies  not  only  to  the  poorer  classes,  but  to  all  boys  who  other- 
wise would  be  idle. 

Keeping  the  boys  of  the  cities  and  towns  employed,  especially 
those  who  are  drifting  into  the  classes  of  chronic  idlers  and  criminals, 
is  one  of  the  social  problems  of  to-daj'.  During  the  past  few  )^ears 
agitation  on  the  subject  has  crystallized  into  a  policy  of  establishing 
juvenile  courts.  (See  page  147.)  Idleness  is  the  most  prolific  of  all 
causes  producing  the  two  classes  named.  The  work  of  these  tribunals 
contemplates  segregation  and  useful,  healthful  employment  under 
supervision.  Several  States  have  enacted  laws  establishing  such 
courts,  and  relegating  to  them  cases  of  juvenile  offenders.  Such  a 
court  has  regular  officers,  who  list  bo3's  liable  to  its  supervision. 
Such  cases  as  come  before  it  regularly,  it  places  under  the  care  of  its 
ofiScers,  who  direct  them  to  some  field  of  active  employment.  In  dis- 
tricts having  sugar  factories,  the  beet  fields  have  been  playing  an  act- 
ive part  in  this  species  of  education  and  reformation.  At  first  the 
plan  did  not  prove  very  satisfactory.  These  bo3^s,  in  groups  or  indi- 
vidually, were  hired  out  to  farmers,  who  found  themselves  without 
authority,  and  as  a  rule  without  disposition  to  exact  of  this  class  of 
workers  faithful  performance.  In  most  instances  the  boy  was  soon 
back  in  his  old  haunts.  During  the  past  year  a  better  system  involv- 
ing closer  supervision  was  maintained.  The  boys  were  sent  out  in 
groups,  with  their   probation  officer  over  them.     This   officer  was 
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clothed  with  full  authority  for  maintaining  discipline  and  executing 
the  demands  of  the  court.  A  group  usually  consisted  of  20  boys, 
who  formed  a  club,  all  sharing  equally  in  the  expense.  A  cook  was 
hired  who  prepared  all  food.  Contracts  for  the  group  were  made  by 
the  officer;  he  was  present  at  all  times  to  maintain  discipline  and  the 
faithful  performance  of  the  contract.  The  money  earned  by  each  boy 
was  paid  over  to  the  court  and  credited  to  him  after  deducting  his 
share  of  expenses.  Under  this  system  juvenile  court  work  in  the 
beet  fields  was  much  more  satisfactorv. 

It  is  plain  to  be  seen  that,  through  .these  various  sources  of  labor 
for  our  beet  fields,  conditions  at  the  present  time  are  very  much 
improved.  Whatever  the  source  of  supply  of  labor,  it  is  constantly 
increasing  and  improving.  Under  the  circumstances  I  should  say 
that  the  labor  problem  of  the  beet-sugar  industry  is  adjusting  itself 
as  rapidly  and  satisfactorily  as  any  other  feature  of  its  development. 

BETTER   COOPERATION    AMONG   THOSE   INTERESTED  IN   THE   BEET-SUGAR 

INDUSTRY. 

There  is  closer  and  better  cooperation  between  the  factories  and 
farmers,  as  well  as  among  the  factories  themselves.  There  were  many 
things  that  led  to  contention  between  the  factories  and  farmers.  One 
of  these  was  the  question  of  tare.  The  amount  of  tare  varies  widely, 
depending  upon  the  condition  of  the  beets  delivered  to  the  factory. 
This  again  is  dependent  upon  the  kind  of  soil  producing  the  beets,  and 
upon  the  condition  of  the  soil  when  the  beets  are  harvested.  In  clay 
soils  dirt  is  more  liable  to  adhere  to  the  beets  than  in  sandy  loam;  and 
more  dirt  adheres  when  the  ground  is  wet  and  muddy  than  when  it  is 
dry.  Neighboring  farmers  may  deliver  their  beets  at  different  times 
or  they  may  have  different  kinds  of  soil.  One  farmers  tare  uia3^  be 
high  and  another  low.  Every  farmer's  tare  is  known  to  every  other 
farmer  in  the  district.  Those  who  have  high  tare  feel  dissatisfied. 
But  there  is  no  place  to  settle  the  question  except  at  the  scales  of  the 
sugar  factory.  Experience  is  doing  away  with  a  large  part  of.  this 
controversy.  Everybody  concerned  has  more  adequate  ideas  of  the 
things  affecting  tare.  Farmers  find  that  w^hile  they  have  low  tare  one 
year  it  may  be  high  the  next;  that  natural  conditions  govern  these 
things. 

Many  of  our  farmers  have  had  contracts  providing  that  pa3'ment  for 
beets  be  made  on  a  ''sliding  scale."  It  is  customary  to  establish  as  the 
standard  of  quality  for  the  beets  a  sugar  content  of  12  per  cent  and  a 
purit)^  coeflScient  of  80.  For  this  the  factories  pay  a  certain  minimum 
price.  Beets  of  higher  sugar  content  and  purity  command  a  higher 
price.  All  beets  are  tested  as  they  are  delivered  at  the  sugar  factory. 
A  sample  is  taken  from  each  wagonload  or  carload,  thoroughly  washed 
and  re  weighed,  the  resulting  loss  in  weight  being  the  tare.     A  tag  is 
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attached  to  each  sample,  and  on  it  are  recorded  the  results  of  the  vari- 
ous tests.  After  the  tare  has  been  ascertained  the  sample  is  then 
handed  over  to  the  chemist  of  the  factory,  the  juice  is  extracted  from 
the  beets,  and  a  test  of  its  sugar  content  and  purity  is  made.  From 
the  data '  on  the  tags  records  are  made  up  in  the  bookkeeper's  oflSce. 
These  records  of  tare  and  average  contents  and  purity  of  the  beets  are 
used  in  computing  the  amounts  due  the  fanners.  Payment  may  be 
made  once  a  week,  or  once  a  month,  or  when  the  farmer  has  delivered 
all  his  beets. 

Under  this  system  there  is  a  wide  divergence  between  the  highest 
and  the  lowest  prices  paid  to  the  farmers  of  a  particular  community. 
Sugar  contents  and  purity,  like  tare,  are  largely  dependent  upon  cir- 
cumstances. They  are  especially  dependent  upon  the  way  the  beets 
have  been  treated  during  the  growing  season,  the  kind  of  soil,  its 
previous  use,  the  preparation  of  the  seed  bed,  the  bunching  and  thin- 
ning, the  cultivation,  etc.  At  first  it  was  difficult  for  the  farmer  to 
see  why  his  beets  should  not  rank  as  high  as  those  of  his  neighbor. 
He  felt  himself  at  the  mercy  of  the  sugar  company  in  this  respect. 
As  to  the  factors  controlling  quality  in  beets,  after  growing  them  year 
after  year,  he  is  becoming  better  informed.  He  has  discovered  that 
the  quality  grows  higher  as  he  applies  the  proper  methods.  Farmers 
more  generally  apply  these  methods  now,  and,  as  a  result,  they  are 
producing  better  beets.  As  a  rule  the  factories  and  the  farmers  are 
gradually  getting  nearer  together,  and  are  cooperating  with  less 
friction. 

As  the  improvement  of  beets  produced  for  our  sugar  factories  pro- 
ceeds and  they  become  more  uniform  in  character,  there  is  a  general 
tendency  to  abolish  the  ''sliding  scale,"  and  to  pay  a  higher  "flat 
price"  than  formerly. 

Factories  are  more  methodically  cooperating  with  each  other  in  all 
matters  pertaining  to  the  general  welfare,  viz,  legislation,  markets, 
transportation  facilities,  tare,  crop  districts,  etc. 

In  some  places  factories  were  installed  with  capacities  beyond  the 
pioneer  resources  of  the  district.  Among  the  factories  in  such  dis- 
tricts there  has  been  considerable  controversy  as  to  the  legitimate 
territory  belonging  to  each.  Farmers  would  contract  with  one  factory 
and  deliver  beets  to  another.  The  first  factory  would  then  replevin 
the  beets  under  the  contract;  this  would  be  followed  by  litigation, 
losses  on  account  of  holding  the  beets,  etc.  Such  things  have  com- 
pelled a  better  understanding  among  all  concerned. 

In  the  methods  of  some  of  our  early  factories  there  was  a  tendency 
to  carry  on  the  work  behind  locked  doors,  and  to  throw  an  air  of  mys- 
tery around  the  operations.  But  at  present  there  is  hardly  a  sugar 
manufacturing  company  in  the  country  that  will  not  have  shown 
through  its  establishment  persons  or  groups  of  persons  engaged  in 
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honestly  inv^estigating  this  industry.  Whether  investigating  a  par- 
ticular feature  of  the  work,  or  the  sugar  industry  in  general^  sodi 
visitors  are  given  every  aid. 

The  proprietors  of  factories  are  cooperating  in  secaring  more 
equitable  rates  from  railroads,  better  arrangements  with  commercial 
distributors  of  their  products,  a  better  appreciation  on  the  part  of  the 
public,  and  a  more  systematic  encouragement  on  the  part  of  the  presto. 

They  are  planning  and  executing  needed  improvements  in  their 
factories,  they  are  making  more  systematic  efforts  to  secure  high- 
grade  beet  seed  for  the  farmers,  and  they  have  succeeded  in  estab- 
lishing closer  harmony  between  the  factory  agriculturist  and  the  beet 
growers.  In  inspecting  and  selecting  the  land  which  it  is  proposed  to 
devote  to  beet  culture,  these  agriculturists  have  become  better 
informed  as  to  the  nature  and  condition  of  the  soils  with  which  they 
have  to  deal,  and  they  more  easily  induce  the  farmers  to  follow  their 
directions.  Consequently  better  cultivation  is  secured,  and  there  is  a 
growing  tendency  to  systematic  fertilization. 

Mention  will  now  l)e  made  of  the  new  projects  contemplated  for  the 
future,  with  a  review  of  the  conditions  prevalent  in  the  localities 
selected,  so  far  as  investigations  have  indicated  the  same. 

CALIFORXIA. 

California  was  not  only  the  early  home  of  our  beet-sugar  industry, 
but  it  has  made  steady  progress,  and,  up  to  the  year  1904,  it  has  held 
the  first  place  as  a  beet-sugar-producing  State.  Colorado,  however, 
produced  more  sugar  this  season.  The  State  of  Michigan  has  in  the 
aj^gregate  a  factory  capacity  for  producing  more  sugar  than  California, 
but  it  has  not  done  so  up  to  date. 

The  factories  of  California  are  very  large,  some  of  them  among  the 
largest  in  the  world.  The  beets  grown  in  the  State  are  very  rich  in 
sugar;  conditions  in  the  State  for  producing  sugar  are  more  settled 
and  have  been  longer  under  development. 

In  earlier  reports  I  have  outlined  to  a  considerable  extent  the  many 
advantages  of  the  State  of  California  for  the  development  of  this 
industry.  It  is  estimated  that  the  people  of  California,  Washington, 
Oregon,  and  adjacent  mountain  States  consume  annually  something 
like  100,000  tons  of  sugar,  thus  making  a  large  and  convenient  nmrket 
for  the  product  of  the  factories.  Formerly  most  of  the  sugar  pro- 
duced in  the  Hawaiian  Islands  went  around  the  Horn  to  the  Eastern 
refineries.  About  50,000  tons  were  shipped  to  San  Francisco,  refined, 
and  distributed  to  the  market  above  mentioned.  California  supplied 
the  rest.  This  situation  did  much  to  encourage  the  industry  in  Cali- 
fornia in  its  earlier  stages.  The  development  of  the  sugar  industry  in 
the  intermountain  States  has  curtailed  to  some  extent  the  territory 
originally  supplied  by  California.     The  annexation  of  Hawaii  to  the 
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United  States  has  also  had  a  tendency  to  biing  moi'e  of  the  sugar 
manufactured  there  to  our  western  shore.  Consequently  the  develop- 
ment of  the  sugar  industry  in  the  State  has  not  proceeded  so  rapidly 
in  recent  years. 

In  California  the  beet-sugar  industry  has  developed  on  somewhat 
broader  lines  than  elsewhere  in  tlie  United  States.  Like  other  agri* 
cultural  and  horticultural  industries  it  has  received  the  united  sup- 
port and  loj'al  sympathy  of  all  the  people  of  the  State.  These  people 
were  early  accustomed  to  seeing  things  run  in  a  large  way.  The 
State  had  immense  forests,  which  were  soon  denuded  by  large  lum- 
bering companies;  mining  was  conducted  on  an  extensive  scale;  large 
ranches  were  in  vogue,  containing  from  5,000  to  20,000  acres  each. 
These  were  first  utilized  as  sheep,  cattle,  and  horse  ranches;  finall}'^, 
many  of  them  were  plowed  up  and  sown  to  grain.  It  was  not 
uncommon  to  see  fields  of  thousands  of  acres  harvested  with  immense 
reapers  and  the  grain  thrashed  and  sacked  in  the  fields  as  it  was  har- 
vested. Even  to-day  the  same  methods  obtain  to  a  greater  or  less 
extent. 

The  introduction  of  intensive  agriculture  had  a  tendency  to  cut  down 
these  large  holdings  and  substitute  smaller.  It  was  possible  for  capi- 
talists in  combination  to  purchase  these  large  tracts  and  cut  them  up 
into  smaller  holdings  better  adapted  to  intensive  uses,  such  as  grow- 
ing fruit,  potatoes,  beans,  and  the  like.  Then  came  the  establishment 
of  the  sugar  factory  and  the  growing  of  sugar  beets.  Sugar  produc- 
tion and  fruit  production  have  been  mutually  helpful.  There  has  been 
a  very  rapid  development  in  fruit  production  in  California  and  the 
intermountain  States,  which  has  occasioned  a  constantly  growing 
demand  for  sugar  for  use  in  fruit  preserving. 

The  rainfall  of  California  was  sufficient  for  the  system  of  agriculture 
prevalent  in  early  days.  With  the  advent  of  such  industries  as  the 
growing  of  fruits  and  sugar  beets  more  water  became  necessary. 
This  encouraged  the  building  of  irrigation  ditches,  supplied  by  tapping 
the  running  streams,  and  later  by  reservoirs,  built  for  storing  water 
for  summer  supply,  and  finally  the  sinking  of  artesian  wells  to  secure 
additional  supplies  of  water.  Through  irrigation  the  State  has  in- 
creased her  arable  lands  and  developed  resources  for  future  extension. 

A  number  of  new  sugar-beet  projects  have  been  under  contempla- 
tion in  the  State  for  some  time,  one  of  which  has  received  considerable 
attention  during  the  past  year. 

There  are  many  beautiful,  fertile  vallej's  in  the  State  of  California, 
some  of  which  have  reached  a  higher  state  of  agricultural  develop- 
ment than  others.  The  process  of  evolution,  as  already  indicated,  has 
been  from  large  I'anches  used  in  grazing  sheep,  cattle,  and  horses,  to 
grain  fields  and,  finally,  to  the  smaller  farms  growing  fruits,  vege- 
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tables,  sugar  beets,  and  the  like,  the  last  stage  of  development  gener- 
ally involving  the  use  of  irrigation. 

Probably  one  of  the  most  admired  of  all  great  valleys  of  California 
is  the  Sacramento.  The  Sacramento  River  has  its  source  in  Modoc 
County,  in  the  northeastern  corner  of  the  State.  It  drains  the  great 
valley  bounded  by  the  Sierras  on  the  east  and  the  Coast  Range  on  the 
west,  which  extends  through  the  upper  third  of  the  State.  This 
valley  has  been  the  subject  of  constant  investigation  ever  since  the 
sugar  industry  started  in  the  State.  Its  great  productive  grain 
fields,  stretching  on  either  side  of  the  banks  of  the  Saci'amento,  have 
been  a  constant  source  of  interest  to  those  contemplating  intensive 
agriculture. 

The  Sacramento  Vallo}-  Development  Association  is  one  of  the 
most  active  bodies  in  the  State  interested  in  the  development  of  its 
resources.  This  association  is  cons  tan  tl}'  studying  the  resources  of 
this  valle}^  sending  out  literature,  exhibiting  its  products,  and  attract- 
ing capital  to  the  development  of  its  man}''  resources.  During  the 
past  3'ear  it  installed  at  the  Louisiana  Purchase  Exposition  an  exten- 
sive exhibit  of  the  resources  of  the  valley,  and  it  constantly  maintains 
such  an  exhibit  at  Los  Angeles  and  San  Francisco. 

Through  its  efforts  many  places  are  suggested  as  adapted  to  the 
production  of  sugar  beets  and  the  establishment  of  beet-sugar  facto- 
ries. Chico,  Marysville,  Jacinto,  and  Colusa  are  contemplating  such 
projects. 

Colusa. — Among  those  interested  in  the  establishment  of  sugar  fac- 
tories in  this  valley  is  Mr.  G.  S.  Dyer,  of  Alvarado,  Cal.,  who  grew 
up  in  the  sugar  business.  He  started  in  the  old  Alvarado  factory, 
under  the  management  of  his  father,  many  years  ago.  Ife  has  super- 
intended several  sugar  factories  in  different  parts  of  the  United  States 
and  Canada  at  different  times.  Associated  with  other  gentlemen,  Mr. 
Dyer  has  been  giving  the  resources  of  this  great  valle\'  careful  study 
during  the  past  summer.  This  study  has  resulted  in  the  determina- 
tion to  build  at  Colusa.  The  company  organized  is  known  as  the 
Colusa  Sugar  Company,  capitalized  for  $500,000.  Stock  has  been 
subscribed,  contracts  made  with  the  farmers,  and  ever\'  arrangement 
made  to  establish  a  sugar  factory  at  this  place  this  j'ear  to  be  in 
operation  for  the  campaign  of  1905. 

W.  A.  Beard,  secretary  of  the  Sacramento  Valley  Development 
Association,  in  his  report  to  that  body  in  September,  had  the  following 
to  say  touching  the  conditions  of  the  Sacramento  Valley  and  the 
proposition  for  the  beet-sugar  factory  at  Colusa: 

BEET-SUGAR   FACTORY. 

In  the  matter  of  the  proposed  beet-sugar  factory  at  Colusa,  I  am  able  to  report  tlut 
a  strenuous  effort  is  being  made  to  bring  the  matter  to  a  successful  conchision.  There 
are  very  considerable  difficulties  to  ])e  surmounted,  but  we  hope  for  success. 
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Before  coming  to  Colasa  to  take  up  the  matter  of  acreage  contracts,  which  I  have 
done  as  authorized  at  the  last  meeting,  I  visited  four  of  the  seven  beet-sugar  districts 
of  this  State.  Without  going  into  detail,  I  will  state  that  I  returned  from  this  trip 
fully  satisfied  that  sugar  beets  will  do  w^ell  in  the  Sacramento  Valley  and  prove  a 
crop  of  very  great  value.  I  found  sugar-beet  land  valued  at  from  |125  to  $300  per 
acre.  I  found  that  renters  who  secure  crops  of  from  10  to  18  tons  to  the  acre  pay 
one-fourth  rent,  giving  a  return  to  the  land  owner  fully  justifying  these  valuations. 
I  met  men  who  have  become  well-to-do  growing  sugar  beets  on  rented  land;  and 
from  bankers  and  business  men  I  secured  expressions  fully  warranting  the  conclu- 
sion that  sugar  beets  are  a  good  crop.  The  importance  and  value  of  the  introduction 
of  this  crop  into  the  Sacramento  Valley  will  certainly  warrant  the  most  strenuous 
effort  on  our  part  to  assist  the  people  of  Colusa  in  securing  the  proposed  beet-sugar 
factory,  and  I  trust  the  work  being  done  by  myself  as  your  representative  will  meet 
your  approval. 

OTHER   INDUSTRIAL   ENTBR PRISES. 

In  this  connection  I  will  say  that  I  believe  our  association  can  perform  a  very  great 
service  to  the  Sacramento  Valley  by  aiding  in  establishing  enterprises  of  the  larger 
kind,  thereby  'providing  markets  at  home  for  the  products  of  farm,  orchard,  and 
mine,  providing  employment  for  workers  and  adding  to  the  general  prosperity. 
New  enterprises  that  are  springing  up  in  the  Sacramento  Valley  and  w^atershed  are 
among  the  most  encours^ng  signs  of  the  time. 

Chief  among  these,  and  most  far-reaching  in  importance,  are  the  irrigation  enter- 
pises  that  are  just  now  attracting  widespread  attention — the  central  irrigation  canal 
in  Glenn  and  Colusa  counties,  the  Butte  County  canal  in  Butte  and  Sutter  counties, 
and  the  new  irrigation  system  in  Yolo  County.  Two  beet-sugar  factories  and  numer- 
ous small  enterprises  are  in  contemplation.  In  the  mountain  districts  mineral 
deposits  other  than  gold  are  attracting  greater  notice  than  ever  before.  Asbestos 
has  lately  been  shipped  from  an  Eldorado  County  mine. 

Gridley,  in  Butte  County,  and  Winters,  in  Yolo  County,  are  planning  big  demon- 
strations, the  former  in  honor  of  the  beginning  of  the  work  on  the  Butte  County 
canal,  the  latter  in  honor  of  the  completion  of  the  Yolo  consolidated  ditch. 

COLORADO. 

For  rapid  thorough  development  of  the  beet-sugar  industry  Colorado 
takes  first  rank.  Beets  are  grown  almost  entirely  by  the  aid  of  irri- 
gation. Although  more  or  less  rain  falls  during  the  growing  season, 
whatever  additional  moisture  is  required  is  furnished  in  this  way. 
In  this  State  can  be  found  more  advantages  for  growing  sugar  beets 
than  in  any  other  in  the  Union.  These  generally  favorable  conditions 
have  redounded  greatly  to  the  quick  and  successful  development  of 
the  sugar  industry.  At  the  same  time  the  new  industry  has  done 
much  for  the  general  advancement  of  the  other  industries  of  the  State. 

Colorado  has  greatly  developed  storage  systems  upon  which  further 
extension  of  irrigation  must  depend.  Prior  to  the  advent  of  the 
sugar  industry  irrigation  was  mostly  supplied  from  running  streams. 
Throughout  its  whole  expanse  the  State  has  superior  qualities  of  soil 
adapted  to  growing  sugar  beets.  Given  sufficient  water,  it  can  pro- 
duce more  beets  to  the  acre,  and  of  better  quality,  than  any  other. 
Where  the  beets  are  properly  cultivated  and  irrigated  a  tonnage  of 
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12  to  2&  tons  is  readily  secured.  Id  Eoropeas  countries,  where 
methods  of  cuHiyation  have  reached  their  h^hest  deyelopmeDt,  aa 

average  of  14  per  cent  sugar  in  the  beet  and  13  tons  of  beets  to  the 
acre  are  the  maximum  figures.  The  factory  districts  of  Colorado, 
with  their  short  experience^  have  attained  a  higher  tonnage  per  acre, 
and  produce  beets  averaging  from  15  to  17i  per  cexit  of  sugar. 

There  are  many  mining  districts  in  the  State,  interspersed  with  rich 
agricultural  valleys.  These  mining  districts  form  the  nuclei  for 
municipal  organization  and  development.  The  valleys  are  watered  by 
irrigation,  reclaimed  by  cultivation,  and  made  resourceful  in  crop  pro- 
duction. Foruoerly  they  were  used  largely  for  grazing.  Rapidly 
they  have  become  more  useful  in  intensive  agriculture.  The  agricul- 
tural valley  and  the  mine  are  to  an  extent  complements  of  each  other. 
The  mines  and  smelters  accumulate  capital,  build  up  the  towns^  and 
develop  commercial  advantages;  the  beet  husbandry  intensifies  the 
agriculture  of  the  valleys,  builds  railroads,  trolley  lines,  and  irrigation 
ditches,  and  feeds  the  community  at  large.  Other  incidental  advan- 
tages follow,  induced  by  more  dense  jpopulation  in  the  vallej's. 

Colorado  has  many  laborers  delving  in  the  strata  of  the  earth 
extracting  Nature^s  deposits,  and  many  others  sweltering  in  the 
smelters,  refining  these  metals  for  general  use.  The  cost  of  living  of 
both  of  these  classes  was  originally  high,  because  supplied  by  neigh- 
boring States  farther  east.  They  now  look  to  their  own  valleys  for 
sustenance.  They  have  supplanted  the  wild  horse  and  the  graxh^ 
steer.  The  sugar-beet  industry  is  the  central  factor  in  making  possi- 
ble this  great  advanc*e — a  fact  clearly  demonstrated  and  recognized  by 
all  interests  in  Colorado. 

As  evidence  of  the  public  recognition  of  the  importance  and  rapidity 
of  development  of  the  sugar  industry  in  Colorado,  I  insert  here  a  clip- 
ping from  the  Colorado  Springs  Gazette  of  November  26, 1904,  which 
is  as  follows: 

Tlie  beet-sugar  seneon  now  nnder  way  promises  to  be  the  most  profitable  since  th« 
Wginniiifi^  of  the  indnstry  in  this  State.  The  farmers  and  factory  workers  will  receive 
more  money  for  their  product  and  labor,  and  the  quality  of  sugar  ia  said  to  be  supe- 
rior to  that  of  any  other  season. 

The  running  expenses  of  the  six  factories  in  the  northern  part  of  the  State  will  be 
$50,000  a  day,  or  $5,000,000  for  the  season  of  one  hundred  days.  It  is  estimated  that 
350,000  tons  of  beets  will  be  handled,  which  will  yield  77,000,000  pounds  of  pagar. 
These  figures  pertain  only  to  the  factories  in  the  northern  part  of  the  State.  Thope  in 
the  southern  district,  being  fewer  in  numb^,  have  a  amaDer  capacity,  bat  it  is  believed 
that  they  will  pay  out  about  $2,000,000  nK>re,  making  a  total  of  $7,000,000  which  the 
farmers  and  factory  workers  of  Colorado  will  receive  this  seaaon  for  the  sugar-beet 
harvest. 

The  rapid  growth  of  the  beet-sugar  industry  in  Colorado  is  one  of  the  most  remark- 
able developments  in  the  i^icultural  life  of  the  West.  It  is  only  aboot  six  years 
since  the  first  factory  was  built,  but  the  value  of  the  output  has  grown  from  nothing 
to  $7,000,000  last  year,  and  it  will  probably  be  considerably  greater  thia  aeaaoiu    The 
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soil  and  clunate  of  the  eastern  half  of  the  State  seem  to  be  peculiarly  acraptocTto  the 
culture  of  sugar  beets,  and  it  is  an  established  fact  that  the  percentage  of  saccharine 
noatter  contained  in  Colorado  beets  is  greater  than  in  those  raised  in  other  sections 
of  the  country. 

The  yield  to  the  acre  being  larger  than  that  of  any  cereal,  makes  it  possible  for  the 
farmer  to  cultivate  a  small  farm  with  greater  profit  than  he  could  a  larger  tract 
devoted  to  wheat,  com,  or  oats.  This  necessitates  more  thorough  cultivation,  and  also 
provides  opportunity  for  a  larger  and  more  prosperous  population  to  the  square  mile. 
Irrigated  sugar-beet  farms  may  yet  transform  eastern  Colorado  into  on^  of  the  moet 
densely  populated  agricultural  regions  in  the  country. 

Throughout  my  reports  I  have  often  called  attention,  where  the 
lands  are  sufficiently  watered,  to  the  extensive  agricultural  resources 
of  Colorado;  also  to  the  adaptability  of  the  sugar  industry  as  a  means  of 
developing  the  nK)re  arid  portions.  Its  demands  are  extensive.  It 
mast  necessarily  capitalize  on  a  large  scale  if  it  employs  facilities, 
such  as  irrigation,  transportation,  etc.,  necessary  for  its  successful 
operation. 

I  have  always  insisted  that  the  sugar  beets  req^uire  good  companion- 
ship, succeeding  best  where  conditions  favor  a  varied  agriculture. 
This  crop  gives  the  best  results  with  average  farmers  when  grown  in 
rotation,  and  on  small  fields  rather  than  large.  Their  intense  cultiva- 
tion leads  to  improvement  of  the  soil  both  in  fertility  and  mechanicall3^ 

In  agriculture  Colorado  began  with  grazing.  She  has  gradually 
developed  the  production  of  alfalfa,  small  grains,  potatoes,  fruits,  and 
melons.  There  has  been  a  remarkable  increase  in  these  things,  due  to 
growing  sugar  beets,  as  well  as  a  stimulation  to  a  wonderful  extent  of 
cattle  feeding,  breeding,  and  dairying.  We  see  daily  in  the  public 
press  extensive  reports  from  sugar-factory  districts  concerning  the 
installation  of  these  new  industries. 

The  recognition  given  to  these  things  in  our  public  press  is  sug- 
gestive of  their  importance.  Some  of  the  best  newspaper  writera  in 
the  country  conduct  investigations  of  these  things,  and  give  ''write- 
ups  "  of  their  observations.  As  an  evidence  of  the  influence  of  the 
sugar  industry  and  the  magnitude  of  the  same,  I  insert  the  following 
from  that  veteran  newspaper  reporter,  William  E.  Curtis.  This  article 
resulted  from  a  careful  study  of  conditions  in  the  beet  fields  of  Colo- 
iiido,  and  was  published  in  the  Chicago  Record-Herald,  November  24, 
1904: 

OPSRATIONS   ON   A    LARGE  SCAL1L 

Last  season  (1903)  the  Rockyford  factory  pakl  more  than  |600»000  for  beets  to  the 
farmers  in  the  neighborhood » 110,000  tons  being  brought  in  by  rail  and  about  20,000 
tons  by  wagon.  Its  freight  bill  to  the  Santa  Fe  Railway  alone  was  more  than 
$300,000,  as  it  buys  the  beets  at  the  track  and  pays  the  expense  of  handling  them. 
The  business  has  grown  so  large  that  the  railway  company  has  built  elevated  tracks 
and  chutes^  similar  to  those  used  for  handling  coal,  at  every  station  and  at  other 
convenient  places.    Now  the  farmer  has  only  to  drive  his  team  up  an  incline  to  a 
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platform  and  pull  out  the  end  board  of  his  wagon,  so  that  the  l)eete  may  slide  dowi 
into  a  coal  car. 

Jj&st  year  the  Rockyford  company  shipped  about  300,000  bags  of  sugar,  each  weigh- 
ing about  100  pounds.  It  is  all  bought  by  the  sugar  trust,  and  the  prices  are  rege- 
lated in  New  York. 

Everything  connected  with  beet  farming  can  be  done  by  machinery  except  weed- 
ing and  thinning  the  plants  and  picking  up  the  beets.  The  seed  is  sown  with  a 
seeder;  the  wee<ls  between  the  rows  are  kept  down  and  the  soil  is  kept  loope  by 
cultivators;  the  beets  are  dug  by  horsepower;  but  so  far  human  ingenuity  has  not 
been  able  to  provide  any  device  for  weeding  among  the  plants  or  thinning  them  out 
where  they  are  too  thick.  That  has  to  be  done  by  the  hands  of  human  beings  on 
their  knees,  and  it  is  the  great  drawback  to  the  industry.  The  independent  Ameri- 
can citizen  will  not  spend  the  day  on  his  knees,  and  he  will  not  allow  his  wife  or 
daughter  to  do  so;  hence  there  is  great  difficulty  in  getting  anybody  to  do  this  back- 
breaking  work.  About  600  Mexican  and  Indian  men  and  women  are  brought  up  frcan 
the  pueblos  of  New  Mexico  every  year.  They  come  from  as  far  away  as  El  Pto) 
and  Gallup  in  weeding  time,  bringing  their  women  and  children,  and  stay  until  after 
the  cantaloupes  are  picked  and  shipped,  about  two  months  altogether,  and  are  paid 
from  $5.25  to  $7.50  an  acre  for  weeding  and  thinning  beets.  A  Pueblo  Indian  or 
half-breed  Mexican,  with  his  wife  and  children,  can  do  from  one  to  three  acma 
day,  according  to  the  size  of  the  family  and  their  industry.  The  sugar  company 
sends  out  agents  in  the  spring  to  gather  them  up,  pays  their  railway  fares,  and  jwo- 
vides  quarters  for  them  to  live  in. 

IMMENSE    IRRIGATION   SYSTEM. 

Behind  the  Rockyford  factory  is  one  of  the  biggest  irrigating  systems  in  the  United 
States,  owned  by  the  Arkansas  Valley  Sugar- Beet  and  Irrigated  Land  Company, 
composed  of  II.  B.  Hyde,  of  the  Equitable  Life  Insurance  Company,  the  Mercantile 
Trust  Company  of  New  York,  the  Oxnard  Brothers,  and  other  eastern  capitalists. 
It  has  14,000  acres  of  reservoirs,  350  miles  of  main  canal  and  750  miles  of  laterals, 
covering  an  area  of  about  120,000  acres,  which  the  company  has  purchased  in  small 
tracts  from  the  railway,  the  State,  and  from  tired  farmers  w^ho  tried  to  fann  with  rain 
and  failed.  There  are  now  about  70,000  acres  under  water,  and  25,000  acres  more 
can  be  reached  by  the  extension  of  this  system. 

The  next  largest  plant  is  the  Fort  Lyon  system,  immediately  west,  which  was 
organized  by  T.  C.  Henry,  of  Kansas,  and  sold  to  the  farmers  after  all  tlie  land  was 
disposed  of.  It  has  about  60,000  acres,  watered  by  113  miles  of  canals,  dinded 
among  about  360  fanners. 

The  largest  irrigated  area  in  one  location  is  on  the  Platte  River,  in  northern  Colo- 
rado, but  it  is  operated  by  a  number  of  independent  companies. 

The  man  who  started  the  Arkansas  Valley  irrigation  system  made  a  failure  of  it, 
and  the  property  came  into  the  hands  of  the  present  owners  unwillingly  by  fore- 
closure. They  had  to  put  in  more  money  to  save  their  investment,  and  have  con- 
tinued to  do  so  during  the  last  six  years,  until  they  have  invested  several  millions  in 
land,  ditches,  and  improvements.  They  have  sold  about  30,000  acres,  all  the  way 
from  $40  to  $180  an  acre,  according  to  location,  and  that  is  a  big  price  for  raw 
land  wnth  no  improvements  except  water.  The  lowest  price  of  raw  land  is  $40 
an  acre;  the  lowest  price  at  which  cultivated  land  has  been  sold  lately  is  $60  an  acre 
Every  acre  has  to  pay  50  cents  a  year  for  water.     *    *    * 

EFFECT   OF   IRRIGATION. 

With  irrigation,  40  acres  will  produce  as  much  as  any  ordinary  160-acre  farm  with- 
out, and,  indeed,  the  company  insists  that  nobody  can  profitably  handle  any  larger 
tract.     It  will  not  sell  more  than  40  acres  to  any  one  buyer.     There  are  now  about 
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250  farms  within  the  irrigated  district.  Tlie  largest,  320  acres,  belongs  to  J.  C.  Moss, 
who  was  one  of  the  earliest  buyers,  and  got  his  land  before  the  property  passed  into 
the  hands  of  the  present  owners.  The  Salvation  Army  has  1,700  acres  at  a  town 
called  Amity,  upon  which  it  has  located  a  colony  of  about  400  people.  Two  other 
towns.  Holly  and  Granada,  are  dependent  on  the  company  for  water. 

There  is  room  enough  on  the  irrigated  area  for  a  thousand  farms  and  a  general 
population  of  10,000  or  12,000.  Any  staple  will  grow.  Sugar  beets  are  the  surest 
and  most  profitable,  all  things  considered,  and  will  pay  anywhere  from  $25  to  $125 
an  acre,  according  to  the  skill  and  industry  with  which  they  are  cultivated.  Canta- 
loupes will  pay  more,  often  as  high  as  $250  an  acre,  but  they  are  a  speculative  crop 
and  often  uncertain  in  quantity,  price,  and  market.  Alfalfa  will  average  better  than 
cantaloupes  year  in  and  year  out,  according  to  the  testimony  of  the  farmers.  It  is 
always  in  demand  in  Texas,  Oklahoma,  New  Mexico,  and  Arizona  at  profitable 
prices,  and  requires  less  labor  than  any  other  staple.  Apples,  peaches,  and  other 
fruit  pay  well,  but  require  five  and  six  years  to  reach  the  bearing  age.  There  is  a 
steady  profitable  market  for  all  kinds  of  vegetables,  and  a  wise  farmer  divides  his 
interests  and  avoids  the  error  of  carrying  all  of  his  eggs  in  one  basket.  He  will  have 
a  truck  garden,  an  orchard,  four  or  fixe  acres  of  melons,  and  give  the  rest  of  his  land 
up  to  alfalfa  and  beets. 

A  number  of  places  in  Coloi-ado  are  on  the  eve  of  installing  sugar 
factories.  Some  of  them  will  be  in  operation  during  the  campaign  of 
1905,  others  in  1906.  Those  with  plans  more  definitely  arranged  are 
the  following: 

Brush. — Brush  is  located  near  the  Platte  River,  on  the  Burlington 
and  Missouri  River  Railroad,  and  also  near  the  Union  Pacific,  which 
runs  on  the  north  side  of  the  river  at  this  point.  It  is  about  half  way 
between  Denver  and  the  eastern  boundary  of  the  State,  and  in  a  prac- 
tically new  irrigated  district.  It  has  shown  quite  favorable  results  in 
producing  the  usual  crops  of  that  part  of  the  State.  Its  proximity  to 
the  factory  at  Greeley  and  others  in  that  section  has  afforded  it 
the  opportunity  of  growing  beets  for  several  years.  Through  this 
practical  method  its  conditions  have  been  thoroughly  investigated,  and 
sooner  or  later  it  is  quite  probable  that  a  sugar  factory^  will  be  con- 
structed there. 

This  place  was  under  investigation  by  two  or  three  different  sets  of 
capitalists  during  the  past  summer.  Its  location  has  been  favorable 
to  growing  sugar  beets  for  other  factories,  thus  demonstrating  its 
advantages;  but  this  fact  has  not  tended  to  the  immediate  establish- 
ment of  a  factory.  As  in  all  other  factory  districts  where  there  arc 
several  factories  contending  for  a  supply  of  beets,  it  takes  time  to  work 
up  the  supply  of  beets  to  the  capacity  of  all.  A  location  in  a  com- 
petitive district  of  this  kind  must  bide  its  time  until  existing  factories 
are  assured  of  a  pennanent  supply  in  their  own  immediate  vicinities. 
Investors  may  then  feel  justified  in  installing  an  additional  factory. 

Keeping  in  touch  with  the  progress  and  development  of  such  places, 
I  wrote  Mr.  A.  J.  Morey,  agricultural  superintendent  of  this  district, 
for  the  latest  information  up  to  date,  and  received  the  following  reply: 

S.  Doc.  160,  58-3 4 
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Brcbh,  Coxx>.y  December  BS,  J904. 

Dear  Sir:  In  answer  to  your  request,  I  submit  a  few  facts  concerning  the  ai^ar- 
beet  industry  in  this  part  of  the  State. 

In  the  spring  of  1903  there  were  planted  about  1,100  acres  of  beets  in  this  county 
(Morgan).  The  season  proved  very  dry  and  backward,  and  we  only  harvested  aboat 
7  tons  per  acre.  The  farmers,  as  a  consequence,  were  discouraged,  and  it  was  with 
difficulty  that  I  managed  to  contract  with  the  farmers  for  300  acres  for  1904.  Tbd 
season  proved  good,  with  plenty  of  moisture,  and  we  harvested  a  crop  that  averaged 

14  tons  i)er  acre;  30  tons  per  acre  was  the  heaviest  Our  tonnage  was  considerablj 
less  than  it  would  have  been  owing  to  the  advent  of  the  tent  worm,  which  made  ite 
appearance  the  last  of  July  and  which  damaged  some  fields  fully  50  per  cent. 

The  outlook  here  was  excee<lingly  bright  for  a  large  acreage  for  1906,  and  also  tot 
a  sugar  factory  here  for  1906.    The  sugar  contained  in  our  Colorado  beets  mns  tnm 

15  to  18  per  cent  on  an  average. 

I  hereby  append  the  names  of  farmers  who  grew  beets  the  past  season: 

Brush  post-office:  A.  H.  Defpke,  D.  W.  McSween,  NelsChristensen,  James  L.  Petw^ 

sen,  H.  Hansen,  Sam  Andreason,  William  Fick,  William  Jones,  L.  M.  Davis,  C.  L 

Colwell,  Knud  Michaelson,  R.  Madsen,  Fred  Rasmussen,  Nels  C.  Christensen,  J.  A. 

Aspinwall,  J.  C.  Joppa,  W.  C.  Burchstead. 
Hillrose  post-office:  W.  W.  Sickles,  G.  W.  Sheldon,  Jeno  Bach,  Claus   Seviers, 

Peter  Petersen,  Fred  Wahlert,  W.  S.  Stratton. 

Yours,  truly, 

A.  J.  MoRET,  Superintendejit  of  IHstricL 

CrtAiG. — Noticing  considerable  comment  in  the  public  press  with 
reference  to  Craig's  agitation  of  the  beet-sugar  industry,  I  wrote  Mr. 
J.  R.  Kilpatrick  of  that  place  and  from  him  received  the  following 
report: 

Craig,  Colo.,  Januartf  2,  1905. 

Dear  Sir:  Replying  to  yours  of  the  3l8t  ultimo,  I  will  say  that  as  yet  very  few 
bec^ts  have  been  raised  here,  and  the  data  yon  ask  for  I  am  unable  to  give  you. 
While  I  have  seen  some  very  fine  beets  here,  they  are  only  raised  for  feed,  thej>e 
being  no  factory  here  as  yet.  Some  have  been  tested,  and  I  am  told  there  is  only 
one  place  in  the  State  where  they  test  higher.  When  a  railroad  reaches  here  and 
we  complete  our  canal  project  we  are  assured  a  factory,  and  no  doubt  beets  will  be 
raised  on  a  large  scale. 

I  have  100  pounds  of  German  beet  seed  for  distribution  and  will  furnish  them  free 
to  all  who  care  to  experiment,  so  that  next  year  I  can  give  you  the  desired  informa- 
tion. 

Very  truly,  J.  R.  Kilpatrick. 

JuLESBURG. — This  town  is  situated  in  Sedgwick,  the  northeastern 
county  of  Colorado,  on  the  line  of  the  Union  Pacific  Railroad,  and  is 
quite  a  lively  railroad  point.  Its  agricultural  district  is  penetrated 
by  three  irrigation  S3'stenis,  viz,  the  Peterson,  the  Settlers,  and  the 
South  Reservation.  It  has  about  40,000  acres  available  for  agricultui'al 
production.  A  liberal  supply  of  beets  car>  be  drawn  also  from  the 
irrigated  district  in  the  State  of  Nebraska,  just  east  and  contig'uous 
to  it. 

For  some  time  this  town  has  been  receiving  considerable  attention 
from  various  parties  interested,  who  are  studying  its  resources  and 
adaptability  to  beet-sugar  production. 
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There  is  in  process  of  erectioD,  to  accommodate  the  water  supply  of 
this  place,  a  reservoir  holding  1,200,000,000  cubic  feet  of  water.  When 
this  is  completed,  the  place  will  possess  all  the  requisites  for  facilitat- 
ion the  wants  of  a  sugar  factory.  During  the  past  summer  parties 
interested  made  a  proposition  to  build  a  siigar  factory  at  this  place,  to 
bo  in  operation  in  1905,  provided  the  farmers  of  the  ox)mmunit3'  would 
contract  to  grow  sufficient  beets  to  maintain  it.  Conditions  in  this 
locality  for  growing  sugar  beets  have  been  pretty  thoroughly  tested. 
Beets  have  been  grown  for  factories  in  the  western  part  of  the  State. 

In  1903,  700  tons  of  beets  were  produced  in  this  vicinity.  Of  these 
550  tons  were  shipped  to  Eaton,  Colo.,  and  150  tons  to  Grand  Island, 
Nebr.  The  best  field  of  beets  of  3  acres  or  over  produced  an  average 
of  12  tons  per  acre,  and  tested  in  sugar  content  18-2  per  cent  The 
estimate  of  cost  of  producing  these  beets  was  $30  per  acre.  It  seems 
probable  that  a  factory  will  be  erected  in  the  near  future. 

Mr.  Mark  Burke  of  this  place  has  taken  an  active  interest  in  locating 
a  sugar  factory  at  this  place,  growing  sugar  beets,  and  encouraging 
the  induHtiy .  In  response  to  my  inquiry  he  makes  the  following  repoii: 
touching  the  results  of  beet  growing,  prospects  for  a  factory,  and  the 
general  development  of  the  facilities  incident  thci'cto: 

JuLESBURG,  Colo, 
Djsau  Sir:  We  have  only  been  experimenting  two  yeari>,  and  on  a  very  small 
scale,  bat  results  were  so  satisfactory  that  farmers  are  almost  uuaninioa<3  in  declaring 
sugar  beets  the  most  profitable  crop  at  present  price  ($5  per  ton  f.  o.  b,  Julesburg); 
but  we  understand  the  price  is  to  be  cut  50  cents  per  ton,  and,  if  that  is  the  cabC,  no 
more  beets  will  be  raised  here  until  we  get  a  factory.  Our  beets  yielde<f  from  8  to 
IS  tons  p^racre,  and  when  we  sold  by  the  "sliding  scale,''  i.  e.,  $4  per  ton  for  heetS 
testing  14  per  cent  and  25  cents  per  ton  for  each  1  per  cent  above  that,  they  averaged 
18.2  per  cent.  We  have  40,000  acres  of  good  beet  land  tributary  to  this  town,  and 
are  now  building  a  large  storage  reservoir,  with  a  capacity  of  1,200,000,000  cubic 
feet,  at  a  cost  of  $390,000. 

Respectfully,  yours,  Mark  Burkk. 

Lamar. — This  town  is  situated  in  Prowers  Count^^  on  the  Arkan.siis 
River,  in  the  eastern  part  of  the  State,  one  county  removed  west  of 
the  Kansas  line.  For  several  years  beets  have  been  grown  extensively 
in  this  locality  for  the  factory  at  Rockyford,  the  property  of  the 
American  Beet  Sugar  Company.  Beet  growing  for  this  factory  has 
also  been  carried  on  extensively  in  Kansas,  east  of  Lamar,  on  the 
Arkansas  River.  Both  of  these  districts  produce  high-grade  beets. 
In  comparison  with  other  things  the  crop  has  also  proven  very  remu- 
nerative to  the  farmers.  The  factory  at  Rockyford  has  now  estab- 
lished a  permanent  supply  nearer  home.  The  company  recently 
decided  to  construct  a  plant  at  Lamar.  This  Lamar  plant  will  be 
about  100  miles  east  of  Rockyford.  It  will  probably  absorb  the  supply 
of  beets  grown  in  Kansas,  which  will  bring  the  Kansas  district  100 
miles  nearer  the  factory  buying  its  beets. 
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The  machinery  for  the  factory  at  Lamar  is  to  be  removed  from  Nor- 
folk, Nebr. ,  where  it  has  been  in  operation  for  the  past  fourteen  years. 
It  is  the  plan  of  the  company  to  improve  and  enlarge  it  when  installed 
at  Lamar.  In  conformity  with  the  regular  plan  of  this  company,  it 
has  purchased  a  large  tract  of  land  in  the  vicinity,  which  this  sugar 
factory  will  develop  agriculturally.  Foundations  and  buildings  are 
now  being  constructed  at  Lamar,  and  the  dismantling  and  forwarding 
of  the  machinery  is  proceeding  at  Norfolk.  The  factory  will  be  in 
active  operation  in  1905. 

When  the  agricultural  district  at  Lamar  has  fully  developed,  so  as  to 
produce  beets  to  the  capacity  of  the  factory,  a  sufficient  start  will  have 
been  made  on  the  Arkansas  River  in  Kansas  to  build  a  factory  at  some 
desirable  place  there. 

Sterling. — For  some  years  Sterling  has  been  practically  demon- 
strating conditions  favorable  to  a  beet-sugar  factory  by  growing*  beets 
more  or  less  commercial  1}'  for  other  factories. 

In  1903,  2,300  acres  of  beets  were  raised  in  Logan  County,  in  the 
vicinity  of  Sterling.  All  of  these  were  irrigated  by  water  from  the 
South  Platte  River.  The  beets  were  grown  under  contract  for  the 
factory  at  Eaton,  Colo.,  and  averaged  16  per  cent  sugar;  many  of  them 
as  high  as  18  per  cent.  The  average  tonnage  was  about  8  tons  per 
acre;  one  15-acre  field  yielded  20  tons  to  the  acre.  The  average  cost 
of  production  per  acre  is  $37.60.  Another  10-acre  tract  yielded  15 
tons  per  acre.  This  was  on  bottom  lands,  and  the  cost  of  production 
was  $35  per  acre.  One  80-acre  tract  planted  to  beets  by  the  Sterling 
Beet  Growers'  Association  averaged  10  tons  per  acre.  It  had  never 
been  cultivated  before.  It  had  been  in  alfalfa,'  sown  on  the  sod,  the 
stubble  of  which  was  broken  by  a  steam  plow.  The  cost  of  production 
of  beets  on  this  ground  was  $45  per  acre. 

Many  of  our  present  factories  would  be  pleased  to  receive  the  beets 
from  2,300  acres,  the  acreage  grown  in  this  vicinity  without  the  stim- 
ulus of  a  sugar  factory.  This  is  a  very  good  showing  for  a  farming 
community  new  in  the  business.  It  carries  with  it  considei-able  assur- 
ance to  those  establishing  a  sugar  factory  to  operate  in  this  place  in 
the  future. 

Sterling  is  situated  in  Logan  County,  on  the  South  Platte  River,  at 
the  junction  of  the  Denver  and  Bio  Grande  and  the  Union  Pacific.  Its 
availability  in  sugar  production  has  been  under  consideration  by  many 
different  parties  for  the  last  two  years.  Several  times  the  establish- 
ment of  a  factory  seemed  assured. 

In  order  to  obtain  the  latest  and  most  definite  information  touching 
beet  growing  for  1904  and  arrangements  for  installing  a  sugar  fac- 
tory, I  sent  a  letter  of  inquiry  to  Mr.  C.  B.  Goddard,  president  of 
the  Beet  Growers'  Association  of  this  place,  who  forwarded  the  fol- 
lowing report: 
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Sterling,  Colo.,  December  24,  1904, 

Dear  Sir:  Your  communication  regarding  sugar  beets  at  hand.  While  our  coun- 
try has  passed  the  stage  of  experiments,  I  will  gladly  give  you  our  report. 

We  grow  beets  entirely  under  irrigation;  we  raised  in  1904  1,000  acres.  They 
averaged  13  tons  per  acre  with  an  average  of  16  per  cent  of  sugar.  The  beets  at  $5 
per  ton  made  $65  per  acre,  an  average  profit  of  $30  per  acre. 

We  now  have  contracted  for  the  1905, 1906,  and  1907  crops  4,000  acres  of  beets,  and 
have  a  contract  for  the  construction  of  a  sugar  factory  to  begin  building  May  1, 
1905,  the  factory  to  be  built  by  the  Havemeyer  interests. 

Our  irrigated  lands  are  among  the  l)est  in  Colorado,  and  eastern  farmers  are 
moving  into  our  country  very  rapidly.  The  South  Platte  Valley  will  grow  about 
8,000  acres  of  beets  for  the  1905  crop. 

Any  further  information  will  be  cheerfully  given. 

During  1903  a  delegation  (about  forty  in  number)  of  German  agri- 
cultural experts  visited  this  country,  consisting  of  the  most  scientific 
representatives  of  that  Empire.  It  made  an  extensive  tour  and  a  study 
of  our  agricultural  resources  and  conditions.  The  members  were 
especially  attracted  to  our  sugar  districts.  Some  of  them  hav^e  revis- 
ited this  country  seeking  lines  of  investment  appealing  to  them  on 
their  former  trip.  This  inspired  other  German  investors  to  investi- 
gate in  conjunction  with  some  of  this  original  delegation.  For  beet 
growing  that  part  of  Colorado  covered  by  the  Platte  attracted  con- 
siderable attention.  These  gentlemen  had  in  view  the  establishment 
of  several  sugar  plants  along  its  course  from  Denver  to  the  eastern 
boundary  of  the  State.  Sterling  itself  received  the  special  attention 
of  these  foreigners. 

The  company  of  Colorado  capitalists  controlling  the  six  large  sugar 
factories  in  the  north  part  of  the  State,  headed  by  C.  S.  Morey  and 
Charles  Boettcher,  of  Denver,  finally  organized  the  Sterling  Sugar 
Company,  which  will  build  a  factory  at  this  place,  to  be  in  operation 
for  1905.  By  the  articles  of  incorporation  the  company  is  to  operate 
in  Logan,  Sedgwick,  Phillips,  Washington,  Weld,  and  Adams  counties, 
and  the  city  and  county  of  Denver.  It  will  be  thus  seen  that  these 
include  most  of  the  territory  tributary  to  the  South  Platte.  The 
company  is  capitalized  for  111,500,000,  and  probably  contemplates 
building  sugar  factories  at  all  the  points  that  have  been  under  inves- 
tigation the  same  as  Sterling,  such  as  Julesburg,  Brush,  Fort  Morgan, 
and  other  places  mentioned  in  these  reports  from  time  to  time.  The 
conditions  around  Sterling  have  been  tested;  beets  have  been  grown 
quite  extensively  for  the  factor}'  at  Greeley  and  for  other  factories  in 
that  vicinity. 

Holly. — It  has  been  definitely  settled  that  a  beet-sugar  factory  of 
600  tons  daily  capacity  is  to  be  erected  at  Holly,  Colo.  This  factory 
will  be  constructed  and  equipped  during  the  present  summer.  The 
beets  for  its  first  campaign  will  be  grown  during  this  season,  and  it  is 
to  be  in  operation  this  fall.     The  Arkansas  Valley  Sugar  Beet  and 
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Irrigated  Land  Company  is  building  the  factory.     Its   inception  is 
largely  due  to  the  efforts  of  the  managex  of  the  company,  Mr.  W.  U. 

Wiley. 

IDAHO. 

For  several  years  the  State  of  Idaho  has  been  under  careful  Investi- 
gation.  Conditions  favorable  to  the  beet-sugar  industry  at  many 
places  have  been  clearly  demonstrated.  As  in  the  other  Moimtaia 
States  irrigation  is  necessary;  but  the  irrigation  facilities,  ifi  coBipari* 
son  with  the  crop  possibilities  of  the  State,  are  slightly  developed. 
As  a  rule  the  irrigation  ditch  must  precede  the  sugar  factory.  The 
business  energy  of  the  State  has  been  exerted  in  securing  capital  for 
developing  its  mines.  To  secure  capital  to  the  extent  of  installing  a 
sugar  factory  and  irrigation  systems  was  a  difficult  problem. 

While  tlK^re  is  water  in  abundance  coursing  through  the  running 
streams  of  Idaho,  its  utilization  presents  difficult  engineering  prob- 
lems. For  instance,  the  Snake  River  crosses  the  southern  part  of  the 
State  from  oast  to  west,  and  continues  north  forming  nearly  half  of 
its  western  boundarj\  Throughout  its  length  peculiar  shore  formah 
tions  oi*cur.  These  are  mostly  of  solid  rock,  high  and  steep.  The 
valleys  are  more  or  less  removed  from  the  strctim,  sometimes  cut  off 
l>y  hills  and  mountains.  The  problem  has  been  to  get  this  water  out 
over  these  high  rocky  shores  and  into  the  valley's.  Man}'  projects 
contemplate  tunneling  under  mountains  to  secure  water  for  irrigation. 
Man}'^  beautiful  valleys  and  stretches  of  land  in  the  State  remain 
un  watered  and  unimproved  on  account  of  this  situation. 

The  State  possesses  in  a  high  degree  those  peculiar  cotiditions  of 
soil,  atmosphere,  and  sunshine  so  necessary  to  tlie  production  of  beets 
of  high  quality.  Sugar  beets,  like  other  root  crops,  thrive  best  wbeo 
the  sun  is  not  too  hot  and  wilting,  and  yet  the  sun  is  one  of  the 
strongest  fa(»tors  or  reagents  in  elaborating  the  sugar  in  the  beets.  In 
this  State  we  have  many  cloudless  daj's  of  gentle,  even  tcmj^eratiire, 
especially  helpful  in  growing  and  ripening  the  crop.  The  peculmrities 
of  this  climate  are  not  favorable  to  sugar  beets  alone,  but  also  to 
fruits.  Apples  are  of  large  proportions,  excellent  quality  and  color, 
and  fine  texture. 

The  State  has  been  a  little  slow  in  the  development  of  her  agricul- 
tural and  horticultural  resources,  purely  from  lack  of  capital.  Such 
capital  as  has  previousl}'  reached  the  State  has  been  diverted  into  her 
mining  enterprises. 

During  the  last  two  3'ears  three  sugar  factories  were  installed — at 
Sugar  City,  Idaho  Falls,  and  Blackfoot,  all  on  the  Snake  River.  The 
accomplishments  of  these  factory  districts  are  advertising  to  the 
world  the  vast  agricultural  resources  of  the  State.  The  sugar  factorr, 
when  once  introduced,  is  a  concern  of  sufficient  influence  to  attract 
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capit&l.  It  installs  machinery,  buys  large  tracts  of  land,  builds  irriga- 
tion ditches  and  reservoirs  and  local  transportation  lines,  both  steam 
and  electric. 

It  is  not  possible  to  devote  to  sugar  beets  all  the  arable  territory 
brought  under  cultivation.  To  install  an  irrigation  ditch  having  an 
abundant  supply  of  water  means  the  reclamation  of  a  large  body  of 
land.  To  employ  this  land  to  the  limit  of  its  availability  leads  to  the 
growing  of  all  other  crops  indigenous  to  the  section.  With  the  estab- 
lishment of  the  factory  and  the  ditch,  the  fruit,  grain,  potato,  and 
stock  growei',  the  creamery  producer,  and  every  other  person  of 
whatever  intensive  farming  interest,  finds  the  fulfillment  of  his  long 
pent-up  designs  and  schemes  for  utilizing  the  fertile  valleys  of  Idaho. 

Here  we  see  repeated  the  remarkable  experience  of  Colorado,  except 
that  that  State  had  already  watered  large  areas  of  land  and  started 
diversified  agricultural  production  to  a  considerable  extent.  The  sugar 
industry  in  that  State  simply  intensified  all  these.  •  In  the  State  of 
Idaho  the  beet-sugar  industry  has  been  introduced  in  association  with 
the  other  industries.  All  thrive  better  under  the  stimulus  of  the 
fuctor3^ 

Idaho  has  also  some  of  the  conditions  which  favored  the  industry  in 
Utah.  It  is  estimated  that  at  least  one- third  of  the  farmers  of  Idaho 
are  Mormons.  In  previous  reports  I  have  reviewed  the  special  train- 
ing of  these  people,  accustomed  to  the  closest  kind  of  intensive  pro- 
duction on  small  plats  of  land,  making  the  most  out  of  little.  The 
system  and  oversight  pervading  the  operations  of  this  sect,  as  shown 
in  the  wonderful  accomplishments  of  Utah,  augur  much  in  their 
application  in  developing  the  agricultural  resources  of  Idaho.  The^^ 
are  especially  favorable  to  the  beet-sugar  industry  and  adaptable  to 
the  desert  and  its  reclamation  through  irrigation  and  intense  cultivation. 

Caldwell. — For  some  time  there  has  been  careful  study  given  to 
what  is  known  as  Boise  Valley,  in  the  western  part  of  the  State.  This 
valley  is  tributary  to  Snake  River  and  is  the  seat  of  the  capital  of  the 
State.  It  is  supplied  with  better  transportation  facilities  than  any 
other  portion  of  the  State.  In  it  are  located  several  live  towns,.among 
which  are  Caldwell,  Boise,  and  Nampa. 

Experiments  in  growing  beets  have  been  conducted  from  year  to  year 
through  various  agencies.  These  have  always  resulted  in  the  produc- 
tion of  good  beets  of  high  sugar  and  purity  in  the  valley.  It  probably 
has  more  natural  factory  facilities  than  any  other  part  of  the  State. 
From  several  sources  negotiations  have  proceeded  with  local  business 
interests  with  a  view  to  establishing  a  factory  at  one  of  these  places. 
Hiere  has  been  considerable  rivalry  among  these  towns  as  to  which 
would  secure  the  site.  During  the  fall  of  1904  it  was  quite  reliably 
announced  that  an  organization  had  been  effected  and  a  factory  would 
be  built  at  Caldwell.     It  appears  that  this  will  be  an  outgrowth  of  the 
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sugar  industry  in  Utah.  Parties  operating  factories  in  that  State  are 
behind  the  proposition.  It  is  quite  evident  that  a  factory  will  be 
located  at  one  of  these  places  in  the  near  future.  The  location  it 
Caldwell  seems  almost  assured. 

IOWA. 

In  Iowa  the  sugar  industry  experienced  a  lively  revival  of  interest 
during  the  past  y^ar.  To  at  least  four  places  propositions  to  install 
factories  were  made  by  those  interested  in  beet-sugar  •productioD. 
Throughout  the  past  ten  years  different  places  in  this  State  have  been 
under  investigation  by  many  parties  interested  in  the  subject.  During 
that  period  its  resources  have  been  thoroughly  tested  experimentally. 
The  experiment  station  at  Ames  took  a  leading  part.  In  almost  even- 
county  beets  have  been  grown  and  tested  in  its  laboratories. 

Through  these  experiments  and  its  well-known  agricultural  and 
natural  advantages  it  has  always  ranked  among  the  leading  States  in 
this  respect.  For  this  industry  the  northern  half  of  the  State  has 
been  considered  most  available.  This  portion  of  the  State  seenLs  best 
adapted  to  the  industry,  but  the  soil  is  generally  fertile,  and  beet 
growing  and  field  crops  generally  are  profitable  in  all  parts  of  the 
State.  As  a  rule,  suflicient  rain  falls  for  all  crops.  With  beets,  as 
with  other  crops,  assurance  of  a  crop  3'ear  after  year  is  the  greatest 
requisite. 

The  State  has  developed  large  agricultural  interests.  It  is  probably 
the  best  balanced,  agriculturally,  of  any  State  in  the  Union.  Asa  rule, 
farmers  are  progressive,  successful,  and  satisfied.  In  fact,  this  has 
been  the  main  obstacle  to  installing  the  sugar  industry  there.  The 
farmers  have  not  shown  a  disposition  to  grow  the  beets.  When  the 
farmers  are  advised  that  beet  culture  is  accompanied  with  considerable 
hard  work,  factory  propositions  usually  succumb  to  the  inevitable. 
The  farming  class  of  the  State  is  accustomed  to  the  use  of  labor-saving 
implements  in  the  fields.  The  drift  of  methods  has  been  away  from 
hand  work  rather  than  to  it.  However,  it  may  be  said  that  Iowa 
possesses  in  a  strong  degree  all  the  requisites  for  maintaining  the 
industry  when  once  it  is  installed.  She  has  the  quality  of  soil  and 
climatic  conditions  necessary  for  producing  a  large  tonnage  of  beets. 
Experiments  throughout  the  State  have  indicated  that  the  beets  are 
satisfactory  in  sugar  content  and  purity. 

There  are  many  railroads  penetrating  the  State  in  every  direction, 
many  trolley  lines  cutting  across  the  farming  districts,  and  many  new 
ones  projected.  While  there  are  but  few  large  cities  there  are  many 
prosperous,  active  smaller  ones. 

Throughout  the  central  part  of  the  State,  from  north  to  souUi,  coal 
is  found  in  abundance.  It  would  be  almost  impossible  to  locate  a  fac- 
tory in  Iowa  not  convenient  to  a  coal  suppl3\ 
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The  general  live-stock  interests  of  the  State  are  greater  than  those 
of  any  other  in  the  Union.  Especially  extensive  are  those  of  feeding 
and  breeding.  The  creamery  and  dairy  production  of  the  State 
approximate  an  annual  value  of  $40,000,000.  In  the  State  are  already 
developed  to  a  remarkable  degree  all  the  facilities  and  resources  needed 
by  the  beet -sugar  industry,  as  well  as  the  other  industries  which  would 
benefit  by  its  establishment.  To  the  industry  itself  these  would  con- 
tribute at  once  those  influences  most  conducive  to  its  highest  success. 
To  a  considerable  extent  beets  have  been  grown  in  seveml  places  for 
factories  in  other  States  near  her  borders.  To  the  factories  receiving 
them  they  have  always  been  satisfactory. 

For  climatic  reasons  the  beets  grown  in  Iowa  have  not  been  as  high 
in  quality  as  those  grown  in  California,  Colorado,  or  Idaho.  How- 
ever, they  are  of  a  quality  entirely  satisfactory,  and  they  can  be  pro- 
duced at  a  cost  lower  by  25  per  cent.  The  strong  point  of  Iowa  beets 
is  the  surety  of  the  crop.  Beets  of  high  quality  are  very  desirable;  so 
is  a  good  yield.  Beets  may  be  high  in  quality  and  at  the  same  time 
the  yield  may  be  light  and  not  remunerative  to  the  grower.  A  factory 
desires,  more  than  anything  else,  a  permanent,  constant  supply  of 
average  beets.  A  factory  can  better  afford  to  work  on  a  full  supply 
of  average  quality  beets  than  on  a  half  supply  of  high-grade  beets. 
Given  sufficient  tonnage  to  pay  the  cost  of  production  and  a  fair  profit 
and  we  have  encouragement  for  the  farmer.  As  in  any  other  busi- 
ness, profit  in  farming  is  the  one  thing  that  stimulates  the  production 
of  any  particular  crop.  The  management  of  every  factory  fully 
appreciates  that  the  profits  of  the  beet  growers  are  the  guaranties  of 
the  factorj^'s  continuance. 

In  connection  with  this  industry  the  Iowa  farmer  has  failed  to  fully 
understand  a  few  things.  In  considering  it  he  has  riveted  his  atten- 
tion on  the  laborious  work  of  growing  the  crop.  Some  day  he  will 
discover  that  the  beet  crop  will  enable  him  to  employ  and  pay  labor, 
and  will  yield  a  good  profit  besides,  and  that  he  need  not  work  harder 
than  in  producing  other  crops.  He  will  discover  that  it  improves  his 
land,  both  mechanically  and  in  fertility;  that  he  can  sustain  more  live 
stock,  and  that  he  can  sell  or  rent  his  land  for  more  than  he  otherwise 
could. 

The  places  under  consideration  during  the  past  year  were  Des 
Moines,  Clinton,  Waterloo,  and  Davenport.  Parties  owning  two  fac- 
tories in  Michigan,  owing  to  an  oversupply  of  factories  and  a  conse- 
quent scarcity  of  the  beets  there,  proposed  moving  them  to  new  places. 
Negotiations  were  opened  in  Iowa  with  a  view  to  establishing  these 
plants  at  some  of  the  places  named. 

Des  Moines. — Around  Des  Moines  beets  have  been  grown  experi- 
mentally for  several  seasons.  It  has  been  established  beyond  a  doubt 
that  good  beets  can  be  produced  in  the  locality.     The  city  is  quite  a 
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manufacturing  center,  and  to  a  considerable  extent  is  a  local  distributor 
of  8ugar  to  other  points.  The  subject  of  establishing  a  I)ee4i-3ugmr 
factory  has  been  before  the  business  interests  of  the  city  many  times. 
On  several  occasions  it  seemed  sure  that  a  plant  would  be  estaUisfaed 
here,  but  for  various  reasons  these  considerations  have  failed  of  final 
fruition.  The  commercial  exchange  took  considerable  interest  in  this 
proposition  from  Michigan,  several  meetings  were  held,  but  nothings 
was  accomplished. 

Clinton  and  Waterloo. — The  proposition  followed  practically  the 
same  course  in  Clinton  and  Waterloo.  From  an  agricultural  stand- 
point Waterloo  is  one  of  the  best  locations  in  the  State.  Here  the 
farming  district  has  a  qualit}'  of  soil  especially  adapted  to  su^r-beet 
culture.  The  consideration  of  this  question  has  been  up  so  many 
times  before  the  business  men  of  these  various  places,  and  interest  hats 
waned,  that  it  seems  impossible  to  crystallize  anything  tang^ible  in  the 
present  instance. 

The  proposition  made  at  these  places  was  tiiis:  The  plant,  includ- 
ing all  machinery  and  metal  structure,  was  to  be  appraised  at  a  tm 
value  by  engineers  and  representatives  of  both  interests.  For  this 
the  Michigan  company  proposed  to  tate  stock.  A  new  company  was 
to  be  organized  in  Iowa  to  subscribe  the  rest  of  the  stock  and  to 
procure  the  mone}'  to  move,  install,  and  operate  the  plant  Waterloo 
exhibited  more  active  intei'est  generally  than  did  either  Clinton  or 
Des  Moines.  It  seems  the  proposition  failed  for  the  present  from 
inability  to  raise  the  money  required. 

Davenport. — In  Davenport  the  proposition  met  with  a  much  more 
hearty  support.  The  commercial  club  of  that  city  took  it  under  active 
consideration;  a  committee  was  appointed  to  go  to  Michigan,  examine 
one  of  the  plants,  and  negotiate  with  the  owners  for  its  removal 
Several  meetings  were  held  by  the  business  men  of  the  city;  finally 
sufiicient  capital  was  raised  and  the  company  was  organized;  com- 
mittees were  appointed  to  secure  contracts  with  the  farmers,  with  the 
result  that  Iowa  secures  a  beet-sugar  plant  to  be  installed  in  Davenport 
for  the  campaign  of  1905. 

For  the  introduction  of  this  industry  into  Iowa  it  was  probably  for- 
tunate that  Davenport  should  be  the  place  selected.  The  city  has 
many  seperior  advantages.  (1)  It  has  abundance  of  capital  to  carry 
foi'ward  an  enterprise  of  this  kind;  (2)  it  has  river  transportation  for 
bringing  in  crude  materials  and  shipping  out  the  finished  product;  (3) 
its  business  men  are  energetic,  successful,  and  progressive;  (4)  from 
it  i-adiate  railroads  comiecting  with  otliei-s  penetrating  every  part  of 
the  States  of  Iowa,  Illinois,  and  Missouri;  (5)  it  is  a  wholesale  dis- 
tributing point  of  considerable  pretense;  (6)  it  has  cheap  fuel;  (7)  io 
its  vicinity  are  large  dairies  and  creameries;  (8)  the  industry  is  admir- 
ably adapted  to  its  community,  which  is  largely  of  the  German  extno- 
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tifoo,  accustomed  to  intensive  farming  on  small  plats  and  gardening 
in  general;  (9)  it  is  one  of  the  largest  manufacturing  points  in  tbe 
State  of  Iowa,  and  its  industiial  concerns  are  g-enerally  successful.  It 
is  sure  to  succeed  in  tbe  beet-sugar  industry. 

In  the  Iowa  Daily  Capital,  January  3,  appeared  tbe  following  terse 
description  of  this  plant  and  its  organization: 

Tlie  artides  of  inooripozation  of  the  Davenport  Sugar  Company  were  signed  Satur- 
day by  Mdsar  J.  Eagal,  Bruce  T.  Seaman,  Albert  L.  Mossman,  Martin  H.  Mueller, 
John  R  Phillips,  Ambrose  P.  McGuirk,  and  Adolph  H.  Stoltenberg.  Melzar  J. 
Eagal  was  elected  president,  and  M.  H.  Mueller  secretary.  The  capital  stock  of  the 
company  is  f600,000,  and  it  is  expected  to  put  into  circulation  from  $750,000  to 
f  1,000,000  during  the  coming  year. 

It  will  be  necessary  to  begin  the  construction  ol  this  enormous  plaat  not  later  than 
April  1,  1905.  The  main  building  will  be  400  feet  long  by  80  feet  wide  and  5  stories 
high,  being  wholly  of  steel,  cement,  and  brick,  absolutely  fireproof.  The  boiler- 
room  will  be  250  feet  long,  75  feet  wide,  and  4  stories  high;  the  lime  house  200  feet 
long,  75  feet  wide,  and  4  stories  high.  The  machine  shop  will  be  GO  feet  by  50  feet. 
The  beet-storage  house  will  be  400  feet  long  and  150  feet  wide.  The  sugar  store  and 
ware  house  will  be  200  feet  long  by  75  feet  w^ide,  and  2  storii^  high.  The  office  will 
be  a  two-story  building,  40  by  60  feet.  It  will  require  from  April  1  to  October  15, 
1905,  for  between  350  and  400  meclianics  and  laborers  to  construct  the  buildings 
and  install  the  machinery.  To  supply  this  plant  it  will  require  5,000  acres  of  sugar 
beets,  which  it  is  expected  will  produce  25,000,000  pounds  of  sugar  annually.  To 
operate  the  plant  will  require  350  men.  The  pay  roll  "per  month  will  be  approxi- 
mately $21,000.    The  factory  will  consume  100  tons  of  coal  per  day. 

Iowa  Cttt.— During  December,  1904,  Iowa  City  took  up  the  matter 
of  installing  a  sugar  factory.  The  same  Michigan  parties  who  con- 
ferred with  the  business  interests  of  Waterloo,  Clinton,  Des  Moines, 
and  Davenport,  tendered  the  Commercial  Club  of  Iowa  City  the  same 
proposition  to  move  a  plant  to  that  point. 

President  Coast  and  Secretary  Devorskj',  of  the  club,  have  been 
authorized  to  confer  with  the  sugar  company  on  the  subject.  Busi- 
ness interests  generally  are  actively  considering  the  subject  and  inves- 
tigating the  possibilities  of  securing  sufficient  beets  in  the  immediate 
vicinity. 

MARSHALLTOW^if. — For  years  a  glucose  plant  has  been  in  operation 
at  this  place.  Recently  the  management  of  the  concern  has  been  giv- 
ing special  investigation  to  its  farming  territory,  with  a  view  to  chang- 
ing from  a  glucose  to  a  beet-sugar  factory.  Considerable  interest  is 
taken  in  this  enterprise  by  the  business  men  and  farmers  in  its  vicinity. 
There  are  strong  probabilities  that  this  change  will  occur,  and  in  the 
near  future  a  beet-st^ar  factory  will  be  in  operation. 

ILLINOIS. 

Through  the  State  Experiment  Station  at  Champaign,  this  State  has 
been  tested  exhaustively  for  conditions  favorable  to  tbe  beet-sugar 
hoAvtBtry.     Its  commercial  facilities  are  stiutegic.     It  has  a  network  of 
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railroads  connecting  its  commercial  centers  and  ramifying  through  its 
agricultural  districts  in  every  direction. 

It  is  bounded  on  the  west  by  the  Mississippi  River,  affording  water 
transportation  on  its  western  border  for  crude  material  and  finished 
products.  Its  soil,  which  is  adapted  to  field  crops  of  all  kinds,  has 
shown  favorable  results  generally  for  growing  sugar  beets.  The 
northern  half  of  the  State  is  considered  quite  favorably  adapted  to  the 
sugar  industry.  Its  proximity  to  the  great  distributing  market  of 
Chicago,  both  by  rail  and  lake,  are  especially  favorable.  Gardening, 
dairying,  stock  production  of  all  kinds,  and  every  kind  of  intensive 
agriculture  adapted  to  the  section  is  highly  developed. 

It  has  all  the  natural  and  commercial  facilities  necessary  for  successful 
beet-sugar  production.  It  has  probably  considered,  at  different  times, 
as  many  projects  for  the  establishment  of  factories  as  any  other  Stat« 
in  the  Union.  Up  to  date  none  of  these  have  been  consummated, 
except  that  in  1899  a  factory  of  500  tons  capacity  was  built  at  Pekin. 
This  place  is  in  the  western  part  of  Taswell  County,  on  the  Illinois  River, 
near  Peoria.  The  season  was  quite  abnormal  for  all  crops.  This,  with 
the  other  difficulties  of  a  first  year's  experience  of  the  farmers  in 
growing  beets,  resulted  in  poor  beet  crops.  The  district  is  especially 
interested  in  whisky  and  glucose  production.  After  the  first  years' 
experience  the  farmers  showed  a  disinclination  to  beet  growing,  and 
the  factory  was  dismantled  and  the  building  used  for  one  of  the«e  other 
industries. 

The  projects  that  have  received  attention  for  the  last  three  years 
and  seem  most  probable  of  consummation  are  these  contemplated  near 
the  citj'  of  Chicago  itself.  For  some  time  particular  interests  in  Chi- 
cago, especially  wholesale  grocers,  have  been  considering  the  erection 
of  a  plant  somewhere  in  the  suburbs  of  the  city.  Several  of  these 
proposed  factories  have  seemed  at  times  practically  assured;  but  for 
one  reason  or  another  they  have  finally  been  abandoned. 

RiVERDALK. — During  the  present  year  a  distilling  property  at  Riv- 
erdale  was  utilized  by  Mr.  Charles  Pope,  of  Chicago,  for  establishing 
a  beet-sugar  factory.  This  location  is  near  the  suburbs  of  the  city. 
The  buildings  have  been  constructed  and  are  now  being  fitted  with 
machinery;  contracts  are  being  made  with  the  farmers,  and  the  plant 
will  be  in  operation  here  in  1905.  This  project  is  under  the  control  of 
Mr.  Charles  Pope,  of  Chicago.  In  order  to  get  information  as  to  the 
exact  status  of  this  enterprise,  I  wrote  Mr.  Pope  and  received  from 
him  the  following  reply: 

Chicago,  January  12,  1905, 
Bear  Sir:  In  reply  to  yours  of  January  7,  would  say  I  am  building  a  beet-eogar 

factory  at  Riverdale,  Cook  County,  111.,  17  miles  south  of  Chicago,  on  the  Illinois 

Central  Railroad. 
I  have  the  buildings  completed,  all  the  machinery  bought,  and  part  of  it  installed. 
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It  is  on  the  property  formerly  occupied  by  a  distillery,  which  was  burned  down 
some  years  ago. 

I  have  commenced  taking  contracts  for  beets,  but  am  not  getting  them  as  fast  as  I 
should  like  to;  am  afraid  there  will  be  difficulty  in  getting  enough  to  run  with. 
The  capacity  of  the  factory  will  be  350  tons  per  day. 

Yours,  very  truly,  Chas.  Pope. 

MICHIGAN. 

Michigan  has  installed  more  factories  than  any  other  State  in  the 
Union.  The  first  was  established  at  Bay  City  for  the  campaign  of 
1898.  Since  that  time  20  others  have  been  built  and  operated;  two 
others  at  Charlevoix  and  Mount  Pleasant  have  been  under  construction 
a  couple  of  years.  These  two  concerns  contracted  beets  for  1903  and 
1904,  but  owing  to  difficulties  which  prevented  the  completion  of  the 
plants  the  beets  have  been  disposed  of  to  other  factories. 

In  Michigan  we  find  most  of  the  unfortunate  records  chargeable  to 
the  beet-sugar  industry  since  its  inception.  These  were  results  of 
natural  and  economic  causes.  There  was  too  much  rush  and  not 
enough  careful  study  of  economic  conditions  in  establishing  the  fac- 
tories. Factory  building  was  pushed  beyond  its  resources.  Too  many 
plants  were  located  in  too  small  an  area;  few  of  them  received  enough 
beets  on  that  account.  If  sufficient  time  had  elapsed  for  developing 
the  resources,  Michigan  could  have  sustained  all  the  factories  she  had 
built.  As  it  was,  some  of  them  led  a  precarious  existence.  Two  of 
them  have  been  removed  from  the  State,  the  one  at  Benton  Harbor 
to  Canada,  and  the  one  at  Kalamazoo  to  Chippewa  Falls,  Wis.  Pos- 
sibly two  or  three  more  may  find  it  necessary  to  seek  new  locations. 

In  development  the  energies  of  the  State  had  been  largely  directed 
to  other  lines  than  agriculture.  There  are  few  States  sufficiently  for- 
tified, agriculturally,  to  undertake  Michigan's  task  in  the  sugar  indus- 
try. None  could  have  constructed  and  carried  to  successful  operation 
23  factories  in  the  shoii;  time  during  which  it  was  attempted  in  that 
State.  In  installing  so  many  factories  under  the  high  pressure  of 
agitation,  the  business  interests  5f  the  State  were  moving  too  fast. 

The  State  has  many  natural  advantages.  Through  these,  and  a  higher 
development  of  conditions  in  the  farming  sections  around  these  facto- 
ries, most  of  them  will  eventually  pull  through.  To  sustain  23  facto- 
ries large  live-stock  interests  are  needed — feeding,  breeding,  and  dai- 
rj^ing — also  extensive  diversified  cropping  in  general  and  a  farming 
class  accustomed  to  rotation,  fertilization,  and  intensive  culture  of 
crops.  These  are  things  of  natural  growth  requiring  long  experi- 
ence. They  come  through  gradual  agricultural  development;  they 
are  not  built  up  in  a  night,  a  week,  a  month,  or  a  year.  They  come 
'  in  the  natural  evolution  of  things,  through  a  decade  or  a  lifetime. 
They  may  be  stimulated  by  a  **  shaking  up,"  such  as  the  sugar  indus- 
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try  has  given  Michigan,  through  losses  and  consequent  reverses^  hot 
even  then  considerable  time  is  necessary. 

You  can  not  make  a  first-class  farmer  out  of  a  poor  one  tmless  he 
is  young  or  new  in  the  business.  As  a  class,  in  Michigan,  good 
farmers  are  not  the  rule.  You  can  not  project  the  best  ag^ricultand 
sentiment  or  practice  in  a  moment.  Farming  in  the  Stat^e  at  the 
introduction  of  the  sugar  industry  was  not  so  prominent  as  an  indus- 
try as  it  was  in  many  other  States.  As  with  mining  in  Colorado,  this 
Stiite  was  devoted  to  lumber  production.  This  was  the  fixed  indus- 
try, the  one  receiving  the  devoted  energies  and  attention  of  the  press 
and  the  united  support  of  public  sentiment.  That  it  was  waning  and 
its  end  fast  approaching,  all  felt  assured.  Naturally  something'  ebe 
must  be  introduced  to  utilize  the  energies  and  capital  of  the  people  of 
Michigan. 

Under  such  conditions  the  sugar  industry  appeared  on  the  scene. 
The  business  men  of  the  State  were  already  organized  in  companies 
and  found  their  business  declining.  The  hum  of  the  sawmills  was 
gradually  growing  faint.  Those  still  in  operation  were  running  on 
short  supplies.  The  sugar  industry  was  greeted  as  a  great  benefactor. 
Unfortunately  its  requirements  were  greatly  underestimated. 

Sugar  companies  were  organized  on  short  order,  sites  selected,  and 
contracts  arranged  for  growing  beets  and  building  and  equipping 
plants.  Regardless  of  conditions,  economic  or  otherwise,  the  sugar 
factory  was  greeted  as  the  Moses,  the  deliverer,  of  the  business  com- 
munity of  Michigan.  In  some  places  factories  were  located  too  close 
together.  Had  their  resources  been  well  developed  these  .districts 
could  not  have  furnished  beets  sufficient  to  supply  these  factories  to 
their  full  capacit}^  during  all  seasons.  Michigan  has  f  avonible  resources 
when  they  shall  have  been  fully  developed. 

The  results  of  all  this  haste  and  enthusiasm  was  confusion,  jealousy, 
and  strife.  Neither  factory  men  nor  farmers  had  had  sufficient  expe- 
rience to  guide  them  through  the  difficulties.  The  results  were  that 
two  factories  stopped  building  when  nearly  completed,  two  others  have 
removed,  and  two  or  three  more  will  probably  do  so. 

Many  of  these  companies  paid  from  $6  to  $6  per  ton  for  beets, 
extracted  the  sugar,  threw  the  pulp  away,  and  lost  one-third  of  the 
investment  in  this  transaction.  Excessive  rains  and  unusual  droughts, 
occurring  in  this  pioneer  experience,  added  to  the  difficulties.  Yet  the 
history  of  the  misfortunes  developed  by  the  sugar  industry  in  Michi- 
gan justifies  no  conclusion  except  that  there  were  some  mistakes  under 
lying  all  the  work  done.  There  is  much  favoring  the  industry  in  the 
State.  Any  verdict  of  public  opinion  or  press,  intimating  failure  of 
the  industry  in  Michigan,  is  premature.  We  can  not  have  a  fair  judg- 
ment of  the  sugar  industry  in  Michigan  until  all  the  facilities  have  been 
developed,  and  the  soil  and  climatic  conditions  have  been  thoroughly 
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tested.  It  can  be  said  that  the  situation  is  improving.  Conditions  are 
becoming  better  understood.  Even  the  unfortunate  circumstances 
attending  its  development  will,  in  the  end,  be  to  the  advantage  of  the 
industry. 

^Naturally  there  are  not  many  new  factories  under  consideration  at 
the  present  time.  The  energies  of  the  State  should  be  devoted  to  the 
completion  and  operation  of  those  factories  already  installed.  What- 
ever new  projects  are  now  considered  are  simply  the  outgrowth  of 
naturally  strong  causes  developed  by  the  factories  operating  in  the 
State  in  the  past. 

Michigan  lias  many  advantages  for  the  beet-sugar  industry.  It  has 
lake  transportation.  The  great  market  centers — Chicago,  Detroit,  and 
Buffalo — are  easily  accessible.  The  factories  get  the  lowest  freight 
rates  on  crude  materials  and  finished  products.  The  day  will  come 
Yi^hen  all  these  advantages  will  operate  to  develop  the  sugar  industry 
in  the  State. 

Among  the  places  receiving  attention  during  the  past  season  the  fol 
lowing  may  be  named: 

Sault  Ste.  Marie. — At  this  place  beets  have  been  grown  experi- 
mentally for  the  existing  factories.  On  account  of  its  location,  as  the 
gateway  of  a  great  commercial  highway,  it  has  received  considerable 
attention.  During  the  past  season  it  has  been  especially  under  inves- 
tigation. It  appears  that  two  or  throe  different  organizations  are 
ready  to  construct  a  factory  at  this  place  whenever  beet  production 
shall  have  developed  to  such  an  extent  as  to  insure  a  sufficient  supply 
of  l^eets. 

As  indicating  the  purpose  of  parties  locally  interested,  and  those 
considering  this  district  for  the  installation  of  a  sugar  factory,  I  clip 
from  the  American  Sugar  Industry  and  Beet  Sugar  Gazette,  Chicago, 
111.,  November  5,  1904,  the  following: 

The  Michigan  Investor  in  its  last  issue  says:  *' Judge  Wm.  M.  Snell,  of  Sault  Ste. 
Marie,  has  received  an  analyses  of  sugar  beets  grown  in  Chippewa  County,  recently 
sent  to  the  Sanilac  Sugar  Refining  Company,  which  is  of  a  flattering  nature.  Tlie 
letter  was  written  by  Manager  G.  G.  Scranton,  and  praises  the  beets  highly.  The 
beets  averaged  14.3  per  cent  sugar,  and  in  purity  86.1.  Mr.  Scranton  says  they  are 
worth  $5.27  per  ton/' 

Judge  Snell  has  been  one  of  the  most  energetic  workers  in  behalf  of  the  establish- 
ment of  a  beet-sugar  factory  at  *'the  Soo,'*  and  as  a  result  of  the  experiments  this 
year  he  is  greatly  encouraged. 

In  order  to  get  the  latest  developments,  I  communicated  with  Judge 
Snell,  and  received  from  him,  under  date  of  January  2,  1905,  the  fol- 
lowing report: 

Sault  Ste.  Mabib,  January  JP,  1905, 
Bear  Sir:  Replying  to  your  valued  favor  of  the  23d  ultimo,  I  would  say  that  it  is 
impossible  for  me  to  giv6  you  a  detailed  statement  of  the  results  of  the  experimentation 
that  has  been  made  here  in  the  matter  of  sugar-beet  culture.    Most  of  these  experi- 
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mente  have  been  made  in  a  desultory  way,  without  reference  to  amount  of  acreage^ 
tonnage,  etc.  Some  years  ago,  believing  that  the  climate  and  soil  here  were  well 
adapted  to  the  growth  of  the  sugar  beet,  I  ordered  a  supply  of  seed  and^offered  priies 
to  be  awarded  at  the  county  fairs  for  the  best  exhibit  of  beets.  This  I  have  continued 
to  do  each  year  since  to  keep  the  matter  before  the  minds  of  the  farmers.  Three 
years  ago  I  found  parties  who  were  willing  to  erect  a  factory  here  provided  the 
necessary  amount  of  acreage  could  be  subscribed.  Acting  with  the  chamber  of  com- 
merce in  this  city,  I  took  the  matter  up,  and  we  made  an  active  effort  to  awaken 
interest  and  secure  the  factory.  The  result  of  the  experiments  at  that  time  ws 
turned  over  to  the  secretary  of  the  chamber,  and,  as  that  organization  has  become 
defunct  and  the  then  secretary  gone  to  other  fields,  I  am  unable  to  secure  for  yoa 
the  figures.  I  can  state  from  recollection,  however,  that  the  analysis  showed  a 
sugar  content  running  from  12  to  as  high  as  19  and  20  per  cent;  quite  a  number  ran 
as  high  as  18  per  cent.  The  purity  I  do  not  recollect.  The  tonnage,  as  near  as  we 
could  get  at  it  (only  small  amounts  being  grown),  ran  from  10  to  as  high  in  one 
instance  as  22  tons  per  acre. 

This  year  quite  a  number  of  our  farmers  made  contracts  to  grow  beets  for  the 
Menominee  factory,  which,  though  situate<l  a  long  distance  from  here,  took  the  beets, 
the  railroads  making  special  concessions  on  rates  for  the  purpose  of  demonstrating 
what  could  be  done.  A  late  and  wet  spring  prevented  planting  until  late,  and  I  do 
not  think  the  results  have  been  satisfactory,  although  I  have  not  heard  the  actual 
results  from  the  factory. 

This  year  I  only  sent  one  lot  out  for  analysis.  These  were  in  goo<l  shape  and  the 
returns  from  the  factory  showed  a  sugar  content  of  14.3  per  cent  of  sugar,  and  a 
purity  of  86.1,  which  was  a  satisfactory  showing.  The  prospects  for  a  factory  are 
not  very  bright  at  present,  as  I  was  able  to  secure  less  than  1,000  acres  when  we 
made  the  canvass  two  years  ago,  and  since  that  time  the  interest  has  waned,  although 
I  have  endeavored  to  keep  the  matter  constantly  before  the  public. 

Yours,  respectfully,  Wm.  M.  Snell. 

Blissfield. — Michigan  is  to  have  another  factory  of  600  tons  daily 
capacity.  It  i.s  to  be  erected  by  the  Lenawee  Sugar  Companj^  at  Bliss- 
field.  The  contract  for  the  building  and  equipment  of  the  plant  has 
been  let  to  responsible  parties,  and  it  will  be  installed  during  the  pres- 
ent summer.  The  Company  has  secured  contracts  with  the  farmers  for 
6,000  acres  of  beets,  3,000  acres  of  which,  it  is  claimed,  will  be  within 
wagon-hauling  distance  of  the  factory;  the  rest  of  the  acreage  is  not 
far  distant. 

The  officers  of  the  new  company  are:  David  Brown,  president;  John 
Iffland,  vice-president;  W.  H.  Burns,  secretary;  C.  R.  Phillips,  treas- 
urer; and  R.  S.  Woodrow,  managing  director. 

MONTANA. 

For  some  years  in  various  parts  of  Montana  there  has  been  consid- 
erable agitation  touching  beet-sugar  production.  Experiments  have 
been  conducted  on  an  extensive  scale  in  many  parts  of  the  State.  These 
have  indicated  that  Montana,  so  far  as  soil  and  climate  are  concerned, 
has  conditions  quite  similar  to  the  other  Mountain  States,  such  as 
Wyoming,  Colorado,  and  Idaho. 
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To  grow  sugar  beets  in  this  State  irrigation  is  necessary.  It  is 
^watered  by  the  two  branch  systems  of  the  Missouri  River,  one  in  the 
northern  and  one  in  the  southern  part,  each  flowing  east.  The  great 
^Missouri  River  has  its  origin  in  this  State.  It  has  as  a  part  of  the 
system  the  Yellowstone,  which  rises  in  the  southwestern  part  and  flows 
diagonally  toward  the  northeast.  Most  of  the  districts  in  the  State 
under  investigation  for  sugar-beet  production  are  located  tributary  to 
the  rivers  which  afford  irrigation  facilities. 

Following  these  watercourses  there  are  three  principal  railroad  sys- 
tems: (1)  The  Great  Northern  in  the  north  and  (2)  the  Northern 
Pacific  and  (3)  the  Burlington  and  Missouri  River  Railroad  in  the 
south.  The  Great  Northern  and  the  Northern  Pacific  extend  on  through 
the  State  of  Washington  to  the  coast  on  the  west,  and  eastward  to  the 
shipping  centers  of  the  lake  region.  Both  of  these  routes  have  splen- 
did facilities  for  through  shipping  from  coast  to  coast. 

Agxiculturally  Montana's  resources  are  new  and  developing.  Not 
nearly  all  the  water  in  the  State  is  utilized.  At  present  irrigation  is 
largely  conducted  from  running  streams,  f^ch  season  there  is  a  vast 
quantity  of  water  running  to  waste  to  the  sea.  Many  storage  systems 
are  in  contemplation.  When  these  are  consummated,  the  agricultural 
resources  of  the  State  will  be  very  much  increased.  At  present  it  is 
a  great  grazing  State,  as  the  production  of  alfalfa  and  other  forage 
crops  is  increasing,  while  dairying,  creameries,  and  feeding  are  com- 
ing more  into  vogue. 

There  are  many  things  favorable  to  the  industry  in  general.  Beets 
grown  in  the  State  are  of  high  quality.  Wherever  suflScient  water  is 
obtained  they  are  very  productive.  There  are  five  or  six  places 
actively  considering  the  installation  of  beet-sugar  factories.  I  will 
mention  those  receiving  the  most  attention  this  season. 

Conrad. — For  four  or  five  years  different  parties  have  been  actively 
investigating  this  district.  It  is  in  Teton  County,  in  the  northern  part 
of  the  State,  bordering  on  the  Canadian  line,  and  one  county  removed 
.  from  Idaho.  The  town  is  situated  near  the  Great  Northern,  on  the 
Great  Falls  and  Canada  Railroad.  The  farming  district  is  watered  by 
the  Marias  River,  a  tributarj'  of  the  Missouri. 

Experimental  tests  of  the  beets  grown  here  have  always  indicated 
high  quality.  Parties  representing  the  combination  owning  the  six 
northern  factories  of  Colorado,  of  which  the  American  Sugar  Refining 
Company  is  the  principal,  have  been  negotiating  with  the  business 
interests  of  Conrad  with  a  view  to  establishing  a  factory.  An  expert 
representing  these  interests  thoroughly  investigated  the  Conrad  dis- 
trict during  the  summer.  It  is  generally  understood  that  he  repre- 
sents the  American  Sugar  Refining  Company  and  usually  advances  its 
projects  for  establishing  new  factories.     It  was  given  out  by  those 
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locally  interested  that  a  factory  would  be  established  here,  provided 
sufficient  acreage  could  be  secured  for  jrrowing  the  beets. 

In  regard  to  growing  sugar  beets  in  the  district,  I  wrote  the  Conrad 
Investment  Company  and  received  the  following  report  from  M.  S. 
Darling,  their  engineer: 

CoNHAD,  Mont,,  Deremher  ej,  1904* 
Dbar  Sir:  In  reply  to  your  oommanication  tonching  the  trials  that  have  been  made 
in  raising  sugar  beets,  I  would  state  that  bo  far  there  has  not  been  any  special  effort 
made  in  the  raising  of  the  beefs.  A  number  of  parties  put  in  a  few  this  spring  to  see 
what  could  be  done,  but  never  took  any  particular  care  of  them.  However,  they 
have  been  able- to  produce  beets  weighing  from  2  to  6  pounds,  with  percentages  of 
sugar  from  14  to  16,  and  I  understand  one  party  last  year  raised  some  that  went  as 
high  as  19  per  cent. 

There  are  a  number  of  parties  in  this  section  that  are  intending  to  put  in  beets 
again  in  the  spring  and  will  give  them  a  better  trial.  This  company  raised  some  this 
year,  but  so  far  no  tests  have  lx>en  made  of  them. 

Respectfully,  yours,  Consad  Investment  Co., 

By  M.  S.  Darling,  Engineer. 

Billings. — ^Another  place  receiving  considerable  attention  in  the 
State  is  Billings,  situated  in  Yellowstone  County.  The  county  i^ 
crossed  from  the  southwest  to  the  northeast  by  the  Yellowstone  River. 
Billings  is  centrally  situated  on  the  river;  also  on  the  Northern  Pacific 
Bailroad.  Irrigation  is  conducted  from  the  Yellowstone.  During  the 
past  season  considerable  activity  was  manifested  in  this  district  in 
investigating  conditions  and  negotiating  with  capitalists  with  a  view 
to  establishing  a  sugar  factory. 

The  Billings  Land  and  Irrigation  Company  has  constructed  a  ditch, 
tapping  the  Yellowstone  and  supplying  water  to  10,000  acres  of  land. 
This  was  largely  the  stimulating  cause  of  the  negotiations  for  a  sugar 
factory. 

December  2  a  meeting  was  held,  largely  attended  by  farmers  and 
local  business  men.  It  was  addressed  by  Col.  H.  W.  Rowley,  M.  A. 
Arnold,  Henry  White,  W.  B.  George,  H.  M.  Allen,  E,  B.  Kent,  W. 
H.  Donovan,  W.  O.  Parker,  and  I.  D.  O'Donnell.  These  represented 
iliose  pushing  the  project  locally.  Previously  a  fund  of  $10,000  had 
been  subscribed  to  carry  on  the  preliminary  work  of  investigation,  etc 
Assurance  was  given  by  the  above  gentlemen  that  sufficient  acreage 
could  be  procured  providing  a  factory  is  installed.  F.  M.  Sliaw, 
promoter  of  the  enterprise,  and  Mr.  Hawley,  an  expert  from  the 
Colorado  districts,  also  participated.  Half  of  the  acreage  required 
was  guaranteed  at  this  meeting.  As  indicating  the  interest  in  the 
enterprise,  I  reproduce  here  a  report  made  by  the  committee  previously 
appointed  to  visit  the  beet  fields  and  sugar  factories  of  northern  Colo- 
rado. This  committee  was  composed  of  W.  O.  Parker,  C.  M.  Chaffee, 
Christian  Yegen,  L.  A.  Nutting,  M.  A.  Arnold,  W.  H.  Donovan, 
I.  D.  O'Donnell,  and  W.  T.  Clark.     The  report  in  part  is  as  follows: 
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We  have  talked  with  men  in  the  offices  of  the  sagar  factories,  with  men  who 
olicited  contracts  with  the  farmers  for  beets,  with  men  who  have  worked  by  the 
lonth  on  farms,  with  men  who  have  farms  for  sale,  with  men  who  have  farms  for 
ent,  with  men  who  live  on  farms  and  grow  beets,  with  professional  men,  business 
aen,  and  retired  men,  and  they  all,  without  exception,  speak  of  the  beet  industry  in 
he  most  glowing  terms  and  with  the  most  unbounded  confidence  as  being  profitable 
or  the  farmer,  whether  he  be  an  owner  or  a  renter,  and  increasing  the  value  of  land 
rem  5  to  150  per  cent. 

We  will  say  that  it  is  our  opinion  that  lands  tributary  to  Billings  have  all  the 
ydvantages  for  the  growing  of  sugar  beets  that  the  Colorado  lands  have,  and  some 
rhich  they  do  not  possess,  namely,  the  absence  of  the  hard,  freezing  weather  in 
Aay  which  northern  Colorado  is  subject  to.  Another  very  decided  advantage  is 
hat  we  have  a  plentiful  supply  of  water  for  irrigating  the  crop,  which,  we  are 
nformed,  is  very  essential  in  growing  sugar  beets. 

Now,  we  desire  to  impress  on  the  farmers  that  it  is  absolutely  necessary,  if  we  are 
0  reap  the  great  advantages  to  be  derived  from  the  establishment  of  a  beet-sugar 
actory,  that  they  must  assist  in  making  contracts  for  the  raising  of  the  beets, 
because  until  a  sufficient  acreage  is  absolutely  assured  no  company  will  consider  the 
natter  of  establishing  a  factory  here.  We  therefore,  as  a  committee,  ui^ge  and 
reconmiend  that  all  farmers  who  are  in  reach  of  the  factory  or  railroad  enter  into 
contracts  at  once  for  all  the  acreage  they  can  respectively  handle,  so  that  the  matter 
am  be  taken  up  in  time  by  the  factory  people  and  the  factory  be  built  and  placed  in 
readiness  to  take  care  of  next  season's  crop.  Unless  this  is  done  we  can  not  hope  to 
secure  the  factory. 

With  reference  to  this  project  I  publish  an  article  appearing  in  the 
In-Mountain,  of  Butte,  Mont.,  December  7. 

The  building  of  a  beet-sugar  factory  in  Billings  and  the  planting  of  a  large  acreage 
of  beets  next  season  are  assured.  A  stock  company  has  been  formed  whose  purpose 
is  to  buy  or  lease  1,000  acres  of  land  in  the  Yellowstone  Valley  to  raise  sugar  beets, 
and  more  than  half  the  stock  has  already  been  taken.  It  is  expected  that  the  fac- 
tory for  the  treatment  of  the  beets  will  be  in  readiness  for  operation  next  fall.  The 
soil  of  the  Yellowstone  is  said  by  experts  to  be  admirably  adapted  to  the  culture  of 
sugar  beets. 

With  reference  to  the  conditions  around  Billings,  the  experimental 
work  done,  and  general  interest  in  the  beet-sugar  industry,  I  received 
from  Mr.  Henry  White,  secretary  of  the  Billings  Club,  the  following 
report: 

Billings,  Mont.,  January  13 j  1905. 

Dear  Sir:  Replying  to  your  favor  of  the  17th  of  December,  1904,  I  beg  to  say  that 
sugar  beets  have  been  grown  in  the  Yellowstone  and  Clarks  Fork  valleys,  in  eastern 
Montana,  in  an  experimental  way  and  on  a  Bmall  scale  for  feeding  for  a  number  of 
years. 

The  results  obtained  in  this  manner,  while  little  more  than  an  index  of  what  might 
be  done  under  systematic  cultivation  and  with  a  knowledge  of  how  to  attain  the  best 
results,  have  been  so  satisfactory,  both  as  to  tonnage  and  sugar  content,  as  to  attract 
the  attention  of  capital  interested  in  promoting  the  beet-sugar  industry. 

The  mean  temperature  of  the  Yellowstone  Valley  for  the  summer  months  is  about 
71°  F.,  with  freedom  from  frosts  from  early  May  to  early  October.  Its  elevation  is 
about  3,000  feet  above  sea  level,  with  a  soil  varying  from  deep  sandy  loam  to  heavy 
clay,  some  alkali  being  present  in  all  the  heavier  soils.  Good  limestone,  coke,  and 
steaming  coal  are  all  found  within  a  radius  of  100  miles  at  prices  which  compare 
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favorably  with  those  being  paid  in  other  localities  where  beet-sagar  factories  are  doy 
successfully  operated. 

We  have  but  one  record  prior  to  1898,  namely,  that  of  C.  L.  Tilden,  of  Park  City, 
who  had  three  tests  made  at  the  Bozeman  Agricultural  College  (LAb.  No.  239),  showing 
15,  16,  and  17  per  cent  sugar,  respectively.  In  1898  I.  D.  O'Donnell  and  Charles  I. 
Gardner,  both  of  Billings,  submitted  beets  for  analysis,  running  from  7.98  to  10.92per 
cent  sugar,  fn  1901  three  Yellowstone  Valley  growers  submitted  beets  ranging  from 
12.36  to  17.2  per  cent  sugar,  while  thirty-two  samples  were  sent  in  from  the  Clarks 
Fork  Valley  showing  a  sugar  content  ranging  from  12.73  to  21.56,  with  a  general 
average  for  all  of  16.97  per  cent. 

The  tonnage  attained  throughout  these  experiments  ranged  from  6.5  tons  to  the 
acre  to  25  tons,  only  five  falling  below  15  tons  per  acre. 

The  purity  coefficient  varied  from  41  to  90,  with  an  average  of  80.5. 

For  1902  only  four  samples  were  sent  to  Bozeman  for  analysis.  These  showed 
17.95  percent  sugar  and  81.3  purity;  17.1  per  cent  sugar  and  78.6  purity;  14.9  per 
cent  sugar  and  85.3  purity;  and  17.86  per  cent  of  sugar  and  89.1  purity,  respectively. 

The  foregoing  is  practically  all  the  information  bearing  on  the  question  of  sugar- 
beet  culture  now  in  the  possession  of  the  committee. 

Yours,  truly,  Hbnry  White,  Secretary. 

The  Times,  of  Billings,  December  12,  giv^es  the  following  infonna- 
tion  showing  that  all  arrangements  have  been  made  for  installing  & 
sugar  factory  at  this  place,  to  be  in  operation  for  1905: 

All  the  land  required,  6,000  acres,  was  subscribed  at  Saturday  afternoon's  businesB 
men's  meeting  at  the  city  hall,  many  farmers  also  being  present.  So -the  beet-sogar 
factory  is  a  go  for  Billings,  and  Mr.  F.  M.  Shaw,  the  promoter  and  expert,  will  leave 
for  the  East  this  week  to  order  the  necessary  machinery  for  the  plant  Several 
hundred  acres  more  ground  than  was  needed  was  tendered  by  ranchers  living  south 
of  the  Yellowstone  River.  This  offer  will  be  held  in  abeyance  in  case  any  shortage 
should  develop  later. 

This  new  enterprise  for  this  section  is  the  brightest  opening  for  the  farmer  that 
could  possibly  happen,'  because  of  the  good  price  assured  him  for  his  labor  in  pro- 
ducing the  beets  and  the  chance  afforded  of  developing  a  new  industry  that  will  be 
of  the  greatest  value  to  eastern  Montana. 

KANSAS. 

Kansas  was  one  of  the  first  States  to  carry  on  extensive  experiments 
for  testing  conditions  favorable  to  the  beet-sugar  industry.  The^e 
were  conducted  by  the  State  experiment  station  at  Manhattan.  They 
were  confined  mainly  to  the  more  thickly  settled  and  better  developed 
eastern  portion  of  the  State,  and  in  that  part  generally  considered  the 
corn  belt  and  more  secure  from  drought.  At  the  time  of  these  early 
experiments  the  western  part  of  the  State  was  generally  considered 
better  adapted  to  grazing;  in  fact,  in  this  State,  as  in  nearly  all  others, 
the  original  settlers  had  abandoned  the  western  part,  not  considering 
it  available  for  cultivated  crops. 

The  results  of  these  experiments  originally  conducted  for  the  eastern 
section  were  generally  considered  unfavorable.  For  some  years  this 
verdict  has  been  applied  to  the  whole  State;  however,  recent  indica- 
tions are  more  favorable  for  the  western  or  semiarid  portions. 

The  establishment  of  beet-sugar  factories  at  Sugar  City  and  Rocky- 
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ford,  in  the  eastern  part  of  Colorado,  along  the  Arkansas  River,  has 
reacted  more  or  less  in  determining  conditions  in  the  western  part  of 
Kansas.  Beets  in  Colorado  are  grown  under  irrigation,  water  being 
secured  from  the  Arkansas  River.  The  beet  industry  has  thrived,  the 
factories  in  these  districts  receiving  a  good  tonnage 'and  a  high  quality 
of  beets.  This  stimulated  farming  districts  along  the  Arkansas  River 
in  the  western  part  of  Kansas  to  test  the  qualities  of  soil  and  natural 
conditions  favorable  to  the  beet-sugar  industry. 

Through  influences  exerted  from  the  western  end  of  the  State  the 
legislature  passed  a  law  paying  a  bounty  of  $1  per  ton  on  all  beets 
grown  in  the  State.  Under  this  enactment  beets  have  been  grown 
commercially,  more  or  less,  along  the  Arkansas  River,  and  particularly 
in  Hamilton,  Kearney,  and  Finney  counties,  for  the  last  four  years. 
The  crop  has  shown  quite  favorable  results  during  these  seasons, 
except  in  1903,  when  a  late  spring  freeze  caught  most  of  the  young 
beets.  During  1903  and  1904  the  springs  have  been  quite  wet  and 
unfavorable  for  all  cultivated  crops.  Sugar  beets  have  shown,  as  a 
rule,  better  results  under  these  unfavorable  conditions  than  most  other 
crops  grown  in  the.same  districts. 

Under  the  influence  of  this  bounty  law  there  has  been  grown  in  the 
State,  during  the  past  four  years,  sugar  beets  as  follows: 


Year. 

Acres. 

Yield, 
tons. 

1901 

3S7 
439 
800 
682 

1,747 

4,260 

695 

6,879 

1902 

1908 

1904 

In  explanation  of  the  above  table,  1  will  state  that  the  large  acreage 
and  small  tonnage  for  1903  is  due  to  destruction  of  the  young  beets 
by  the  freeze  already  mentioned,  the  ground  being  afterwards  planted 
with  other  crops. 

Beet  production  has  progressed  along  the  Arkansas  River  as  far 
east  as  Arkansas  City,  which  is  on  the  southern  border  of  the  State 
and  about  one-third  of  the  distance  west  from  the  eastern  boundary. 
Under  the  direction  of  the  commercial  club  of  that  place  beets  were 
grown  last  year,  and  the  encouragement  was  sufficient  to  promote 
experimentation  on  a  larger  scale  during  this  season. 

It  will  be  interesting  to  note  that  most  of  the  beets  in  these  dis- 
tricts along  the  Arkansas  River  were  raised  without  the  aid  of  irriga- 
tion. In  the  northwestern  corner  of  the  State,  in  the  counties  of 
Cheyenne  and  Sherman  also,  active  interest  was  taken  in  beet  growing 
this  year.  The  results  were  probably  as  favorable  for  a  first  season 
as  any  ever  secured  in  any  of  the  beet-growing  sections  of  Colorado  or 
western  Kansas. 

Twelve  years  ago  I  paid  a  visit  to  the  western  part  of  Kansas  and 
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eastern  Colorado.  It  was  just  after  the  close  of  the  apparently  fruit- 
less efforts  of  the  original  settlers  to  reclaim  that  portion  of  the 
country.  The  general  verdict  at  that  time  was  that  the  country  must 
revert  to  the  wild  range  for  roaming  herds  of  cattle  and  horses;  for 
cultivated  crops  it  was  a  failure.  The  abandoned  fields,  crumbling 
sod  houses,  and  the  departing  settlers  was  a  scene  to  elicit  one's 
sympathy. 

Experiences  of  recent  years  are  demonstrating  far  better  things  for 
this  section  of  the  country.  Recent  visits  demonstrate  that  the  fanner 
with  the  plow  is  gradually  penetrating  this  district  and  is  here  to  stay. 
The  change  had  its  beginning  in  the  irrigation  facilities  of  the  great 
Arkansas  River,  connecting  the  arid  sections  of  the  West  with  the 
green  fields  of  the  East. 

Even  when  entirely  dependent  upon  rainfall,  farmers  are  gradually 
extending  the  cultivation  of  crops  and  achieving  striking  succe^ 
under  the  circumstances.  It  is  very  encouragfing  to  note  the  results 
in  these  western  counties  of  Kansas  which  raised  sugar  beets  during 
the  past  year.  Here  we  find,  with  but  little  experience  in  beet  grow- 
ing, as  high  tonnage  and  as  good  average  quality»of  beets  as  can  be 
found  in  any  other  part  of  the  country,  whether  water  is  furnished  by 
irrigation  or  rainfall. 

In  order  to  secure  the  details  of  the  work  accomplished  in  these 
various  places,  I  wrote  to  parties  particularly  interested  in  these  beet- 
growing  experiments  and  received  the  following  reports,  which  I 
submit: 

St.  Francis. — This  is  the  county  seat  of  Cheyenne  County,  the  north- 
western corner  county  of  the  State.  Beets  were  grown  here  bj-  irri- 
gation, the  results  of  which  are  more  particularly  summarized  by  J.  L. 
Finley,  who  reports  as  follows: 

St.  Faanxis,  Kaxb.,  December  19,  1905. 

Dear  Sir:  Yours  of  the  17th  received.  There  were  six  different  growers  in  this 
territory  this  year:  Myself,  15  acres;  Jacob  Uplinger,  32  acres;  George  Weidenheiiner, 
8  acres;  Mark  Weidenheimer,  5  acres;  Deroy  Danielson,  15  acres;  Josiah  Crosby,  9 
acres.     The  post-office  address  of  all  is  St.  Francis. 

The  beets  from  these  fields  have  averaged  a  little  upward  of  13  tons  per  acre.  The 
average  cost  per  acre  was  about  $30.  We  have  received  $5  i>er  ton  from  the  factory 
and  expect  a  bounty  of  $1  per  ton  from  the  State. 

All  these  l^eets  were  raised  under  irrigation.  While  there  was  plenty  of  water,  it 
was  not  applied  to  the  best  advantage,  as  we  have  all  learned  since. 

This  is  the  first  experience  of  all  the  raisers  here,  and  I  feel  satisfied  that  the  resnlta 
are  not  to  exceed  half  of  the  possibilities. 

As  to  percentage  of  sugar  and  purity,  we  have  not  received  a  report  of  this  yet  I 
sent  in  a  sample  nearly  a  month  before  harvesting  and  the  factory  reported  14.3  per 
cent  sugar.  I  have  since  learned  that  the  beets  from  here  were  testing  16  to  17  per 
cent  sugar.  The  purity  is  also  high.  I  can  not  give  you  figures  now.  In  the 
meantime,  however,  I  have  no  doubt  you  can  get  them  from  The  Standard  Beet  Sugar 
Company,  Ames,  Nebr.  I  will  be  glad  to  assist  you  at  any  time. 
Respectfully, 

J.  L.  Finley. 
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In  this  locality  there  were  16  growers,  harvesting  106  acres.  The 
total  yield  was  1,487.7  tons,  an  average  of  14.3  tons  per  acre.  The 
total  value  of  the  crop  was  $7,438.50.  One  grower  produced  387.9 
tons  from  33  acres,  averaging  16.3  per  cent  sugar.  For  the  crop  off 
the  33  acres  he  received  $1,949.  His  beets  averaged  11.7  tons  and 
brought  $68.50  per  acre. 

Arkansas  City. — At  my  solicitation,  the  Commercial  Club  of  Kan 
sas  City  had  Mr.  £•  Kii^patrick,  chairman  of  the  home  industry 
committee,  forward  me  the  following  report: 

Arkansas  City,  December  SOj  1904. 

Dear  Sir:  Inclosed  please  find  copy  of  this  year's  test  in  sugar-beet  growing  in 
this  vicinity,  giving  the  name  and  address  of  persons  growing  beets,  per  cent  of  sugar 
and  coefficient  of  parity.  I  can  not  give  yon  the  tonnage,  as  the  beets  were  grown 
in  small  tracts  of  one-half  to  1  acre.  We  shipped  one  carload  from  Kildare,  Okla. ; 
one  from  Arkansas  City,  Kans.;  one  from  Portland,  Kans.,  to  the  American  Beet 
Sugar  Company  at  Rockyford,  Colo.,  at  a  flatrat^  of  |5  per  ton. 

The  experimental  work  of  growing  sugar  beets  in  this  vicinity  has  been  conducted 
by  our  commercial  club.  Our  object  is  to  locate  a  beet-sugar  factory  in  this  city. 
We  feel  very  much  encouraged  from  the  present  outlook  and  believe  we  will  be  suc- 
cessful. The  spring  of  the  year  was  rather  unfavorable  for  growing  beets  on  account 
of  too  much  rain. 

We  contracted  for  and  fiu'uished  seed  for  about  50  acres.  I  think  I  am  safe  in 
saying  85  per  cent  of  the  50  acres  were  lost  on  account  of  the  heavy  rains,  and  this 
test  which  I  send  you  is  from  about  15  per  cent  that  succeeded  in  carrying  their 
beets  through  the  wet  weather.  The  midsummer  and  fall  proved  very  fine  weather 
for  the  beets,  and  this  splendid  showing  is  the  result: 


Locality. 


Arkansas  City,  Kans 

Do 

Do 

Do 

Do 

Do 

Kildare,  Okla 

Do , 

Do 

Do 

Newkirk,Okla 

Do 

Ponca  City,  Okla. . . . 

Do 

Do 

Do 

Portland,  Kana 

Do 

Do 


Grower. 


E.  C.  Crampton 
Fred  Trlmper  . 
Fred  Demott  . . 
J.  H.  Campbell 
W.C.Baker... 
H.  M.  Griffith  . 
H.  C.  Gentry  . . 

S.  Spore 

Fred  Smith 

F.  R.  Summers 
Scott  Wolfe.... 

O.  L.  Zook 

B.  L.  Long '. 

G.  M.  McGee  . . 
A.  W.  Hawkins 
Coates  Bros.... 
R.  H.  Behimer 
H.  A.  Young... 
R.  M.  Brooks  .. 


Per  cent  of 

Coefficient 

sugar. 

of  purity. 

12.4 

70.8 

13. 75 

76.4 

15.2 

78.8 

14.6 

78.9 

16.6 

82.5 

13.6 

78.8 

14.2 

77.6 

16.0 

82.0 

14.9 

80.6 

14.4 

80.0 

15.8 

78.8 

15.0 

66.6 

13.1 

74.8 

16.0 

80.8 

16.2 

79.8 

14.5 

77.1 

15.0 

75.8 

14.5 

78.8 

15.0 

77.3 

It  will  be  noted  from  the  above  table  that  for  experimental  beets 
grown  by  inexperienced  farmers  the  sugar  contents  are  very  high.  The 
indications  of  this  table  are  that  when  beets  have  been  grown  for  some 
time  in  this  locality  it  is  capable  of  producing  those  of  high  grade. 

Emporia. — Emporia  is  in  the  eastern  part  of  Kansas,  in  the  com 
belt.  Experiments  have  been  actively  carried  on  during  the  recent 
revival  of  interest  on  this  subject  in  the  State.  From  Mr.  Eli  Fowler 
Lbave  received  a  report  of  the  results  of  experiments  conducted  in 
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that  vicinity  during  the  past  year.  This  I  insert  below.  It  consti- 
tutes a  very  favorable  showing  of  results  during  this  season,  averaging 
in  sugar  content  14.6  per  cent  with  a  purity  of  81.3.  If  beets  like 
these  of  sufficient  tonnage  could  be  grown  yearly  in  eastern  Kansas, 
there  is  no  question  about  the  conditions  in  this  part  of  the  State  being 
favorable  to  the  sugar  industry.  Since  that  county  receives  a  bounti- 
ful supply  of  rain,  beets  could  be  produced  at  considerably  less  coei 
than  beets  of  like  quality  in  the  irrigated  sections  of  the  country. 
Mr.  Fowler's  report  is  as  follows: 

Emporia,  Kans.,  December  £9,  1904. 

Dear  Sib:  Replying  to  your  favor  dated  December  31,  received  by  me  a  few  day? 
ago,  I  would  state  that  the  sugar-beet  industry  in  our  section  is  as  yet  only  in  the 
experimental  stage.  For  the  two  seasons  last  past  we  have  conducted  ezperimentB 
under  the  direction  of  a  county  association,  but  both  years  have  been  exceptionally 
wet— almost  a  total  failure  of  every  other  crop  on  account  of  the  wet  weather — and 
we  have  been  handicapped  on  this  account. 

We  have  not  conducted  our  tests  with  a  view  to  determining  the  tonna^  per  acfe 
of  our  beets.  Our  soil  is  such  that  we  can  raise  enough  beets  should  we  attain  the 
percentage  of  sugar  and  purity.  We  shall  make  further  tests  next  season,  with  a 
hope  that  we  may  have  a  favorable  season,  so  that  our  tests  may  be  more  conclusive. 

We  have  no  immediate  prospect  for  a  factory.  Our  tests  have  been  conducted  by 
the  American  Sugar  Beet  Company,  of  Rockyford,  Col. 

We  are  inclosing  a  table  of  the  tests  of  last  year's  crop. 


Grower. 


H.  T.  Pickett 
David  Rees.. 
H.  J.  Painter 
L.  Faulkner. 
H.  R.  Martin 
A.  D.  VVilhite 
J.  W.  Fowler 


Per  cent  of 

Coefficient 

sugar. 

of  purity. 

16.2 

84.8 

14.2 

80.2 

14.5 

81.4 

14.6 

80.5 

14.4 

78.0 

14.1 

80.1 

16.0 

83.7 

Finney  and  Kearney  counties. — In  Kearney  County  the  beets 
were  grown  mostly  in  the  neighborhood  of  Deerfeld  and  Lakin. 
From  Lakin  were  shipped  about  88  cars;  300  acres  were  planted  to 
beets.  The  average  was  about  14  tons  per  acre.  The  following  is  a  list 
of  the  growers  around  Garden  City,  Finney  County,  with  the  number 
of  pounds  of  beets  produced  by  each,  making  a  total  of  432.5  tons: 


Pounds. 

Huffman 57,115 

Doty 89,165 

Wash  Jackson  - 20,530 

Baker 41,840 

Logan 43,520 

Carpenter 177,780 

Carter 51,690 

Maroney 47, 130 

Jerry  Lewis 21, 925 


I^unda. 

Diesem 75,630 

Miles 35,420 

Frank  McCue 22,275 

Pennington 53,  ISO 

Owens 125,810 

Robertson 1,900 


Total 8^,910 


PR0GBE8S    OF   BEET-SUGAK   INDUSTRY,  1904.  73 

With  reference  to  some  of  the  growers,  the  Topeka  Capital,  under 
date  of  December  1,  has  the  following  to  say: 

Jim  Owens  has  finished  loading  his  third  car  of  sugar  beets;  total  yield  shipped, 
125,810  pounds — over  62  tons  from  4  acres,  besides  feeding  22  shoats  that  will  now 
weigh  120  pounds,  and  some  larger  hogs,  for  which  he  believes  10  tons  should  be 
added  to  the  yield.  Allowing  $25  per  acre  for  expense,  this  gives  him  net  $45  per 
acre. 

It  is  hardly  likely  that  the  sugar-beet  bounty  will  be  continued  another  year.  The 
industry  is  now  well  on  its  feet.  Therefore  in  making  contracts  for  the  years  to 
come  the  bounty  will  cease  to  be  a  factor.  Growers  and  the  beet  company  will 
have  to  govern  themselves  accordingly. 

It  is  probable  that  inside  of  two  years  a  factory  will  be  established  in  western 
Kansas,  somewhere  on  the  Santa  Fe  line. 

Manuel  Baker,  from  1}  acres,  raised  26  tons  of  sugar  beets.  At  the  market  price, 
$5  per  ton,  this  would  make  $115.55  per  acre,  windmill  irrigation  supplying  the 
moisture. 

In  addition  to  the  yield  as  shown  by  scales,  Wilson  Carter  has  fed  to  hogs  and  now 
has  on  hand  enough  to  make  his  showing  31  tons  per  acre. 

Under  date  of  December  13,  the  Kansas  City  (Mo.)  Journal  con- 
tained the  following: 

SUGAR  BEETS  $100  AN   ACRE — NEW   INDUSTRY   A   GOLD   MINE  FOR  8EMIARID   DISTRICT  OF 

KANSAS. 

Lakin,  Kans.,  December  13, — The  sugar-beet  harvest  is  over  in  the  Arkansas  Valley. 
Final  shipments  have  been  made  to  the  sugar  mills  in  Colorado.  The  weather  through- 
out the  harvesting  has  been  fine.  The  shipments  from  Lakin  aggregated  1,000  tons, 
and  from  Deerfield  4,000  tons,  making  5,000  tons  from  Kearney  County,  or  over 
9,000,000  pounds  of  beets.  This  exceeds  the  big  crop  of  1902,  which  was  8,501,400 
pounds,  and  is  nine  times  as  large  as  the  crop  of  1903. 

The  discouragements  of  last  year  are  now  banished  by  the  remarkably  fine  crop 
just  harvested.  The  present  crop  was  seriously  threatened  by  grasshoppers  in  the 
early  spring  months,  and  they  did  destroy  several  field-  of  beets  around  Lakin.  Had 
it  not  been  for  the  constant  and  vigorous  war  made  on  this  unusual  sw^arm  of  hop- 
pers, other  formers  would  have  met  defeat  in  the  loss  of  their  chief  money-making 
crop.  As  it  is,  1904  exceeds  all  past  yields,  and  makes  it  the  most  profitable  crop 
that  can  be  grown  here. 

It  would  take  three  years,  and  a  fortune  invested  in  cattle  and  lands,  to  grow  1,000 
head  of  steers  at  $30  per  head,  to  bring  as  much  money  as  these  Kearney  County 
farmers  realized  from  300  acres  of  beets  in  one  season. 

The  Topeka  (Kans.)  Capital,  January  1,  with   reference  to  beet 

growing  in  the  State,  has  the  following  to  say: 

A  significant  feature  of  the  1904  production  is  that  over  25  per  cent  of  the  crop  was 
grown  in  territory  not  before  assumed  to  be  suitable,  viz,  in  the  three  extreme  north- 
western counties  of  Cheyenne,  Rawlins,  and  Decatur,  and  also  in  Cowley  County, 
200  miles  farther  eastward  than  beets  had  before  been  grown  for  sugar  in  the  Arkan- 
sas Valley.  In  the  latter  instance  the  experiments  were  made  under  the  supervision 
of  the  Arkansas  City  Commercial  Club,  whose  members  are  reported  as  being  **  very 
enthusiastic''  over  the  results. 

******* 

The  cost  per  acre  reported  by  16  growers  ranges  from  $15  to  $46.50,  and  the  great- 
est net  profit  per  acre,  exclusive  of  bounty,  is  $90.  The  largest  yield  per  acre  is  23.1 
tons. 
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Following  is  the  official  list  of  growers  of  sugar  beets  during  this 
season  in  the  State  of  Kansas,  with  the  pounds  produced  and  bounty 
received  by  each,  under  the  laws  of  that  State: 

ResuUs  of  gromng  sugar  beets  in  Kansas  in  1904» 


Post-office  and  grower. 


Lakln: 

H.  K.Beohn 

A.  G.  Campbell 

Carl  Coerber 

A.  E.  Cross 

Wm.  Day 

BenJ.  F.  Dye,  sr 

John  F.  Entz 

R.  M.  EdmUton... 

Henry  Entz 

H.  F.  Entz 

FransFaldtz 

Nathan  Fuliner  ... 

F.R.French 

r.  A.  Gulick 

Jacob  Halloway . . . 

Oscar  IIurNt 

Cba.s.  A.  Hawk 

William  Logan.... 

D.  H.Camp 

Joseph  McCoy 

E.  F.Miller 

Thoa.  D.  Nash 

Jacob  Regehr 

H.  C.  Stocking 

G.  C.  Smith 

A.  W.  Sudduth.... 
Newton: 

J.  M.  Root 

Garden  City: 

S.  E.  Austin 

M.  M.Baker 

Wilson  Carter 

Samson  Carpenter. 

Lee  L.  Doty 

I.  L.  Diesem 

W.J.Ellis 

S.  D.  Huffman 

Wash.  Jackson  .... 

Jerry  Lewis 

D.  H.  Logan 

E.H.  Miles 

P.  N.  Meroney 

Frank  McCue 

J.  L.  Owens 

Frank  Pennington 
Deerfield: 

J.  L.  Couch 

B.  A.  Bruce 


Pounds  of 
beets. 


IM.OOO 

?6H.000 

470,000 

150, 000 

68,000 

66,000 

104,000 

34.000 

278,000 

128,000 

134,000 

76,000 

16,000 

152, 000 

82,000 

130,000 

46,000 

126,000 

22,000 

108,000 

106,000 

150,000 

60,000 

72,000 

46,000 

16,000 

128,000 

18,000 
44,000 
46,000 

142,000 
80,000 
80,000 
12,000 
50,000 
18,000 
16,000 
42.000 
42,000 
46,000 
18,000 

116,000 
46,000 

176,000 
214,  OOC 


Bounty,    i      Post-office  and  grower. 


979.00 
179.00 
235.00 
75.00 
84.00 
33.00 
52.00 
17.00 
139.00 
64.00 
67.00 
38.00 
8.00 
76.00 
16.00 
65.00 
23.00 
63.00 
11.00 
54.00 
53.00 
75.00 
80.00 
36.00 
23.00 
8.00 

64.00 

9.00 
22.00 
23.00 
71.00 
40.00 
40.00 

6.00 
25.00 

9.00 

8.00 
21.00 
2L0O 
23.00 

9.00 
58.00 
23.00 

8S.00 
107.00 


Deerfleld^Continued: 

M.  D.  Biehn 

Buell  Bros 

J.  W.  Bellas  Son 

R.  A.  Beckett 

C.  L.  Beckett 

H.  A.  Coerber 

S.  H.  r^rbett 

O.  J.  Downing 

W.  E.  Downing 

J.  8.  Friesner 

A.  J.  Gillock 

H.  Gillogiy 

R.D.  Glass 

Fred  Hurst 

C.  M.  Hartman 

T.  J.  Isaacs 

Wm.  T.  Kell 

H.  F.  Krlete 

J.  T.  Kcll 

C.  8.  lx>gan 

Adam  Moltz 

J.  C.  McConaughey 

J.  R.  Woodward  and 

H.  F.  Faldtz 

A.  D.  White 

Commercial    Club    of 

Arkansas  City 

Traer: 

E.  E.  Schultz 

Irvin  Robinson 

John  J.  Holmes 

D.  S.Yost  and  J.Walton 
Hemdon: 

E.  Farry 

Joseph  Brown 

Kary  Brown 

J.  P.  Jentges 

B.  H.  Schevo 

Frank  Studer 

St.  Francis: 

Josiah  Crosby 

D.  Danielson 

John  L.  Finley 

Jacob  Uplinger 

Q.  8.  Weidenbeimer ... 
Mart  Weidenheimer . . . 


Pounds  of 
beets. 


Bounty. 


562,000 
47S.000 
104.000 
842,000 
446.000 
132,000 

46,000 
156,000 

78.000 
674,000 
480.000 
122,000 

82,000 

50,000 

lO.OOO 
280,000 
192,000 

46.000 
186,000 
826.000 
108,000 

52,000 

100,000 
242,000 

50,000 

82,400 
133.000 
128,200 
177.400 

51.800 
105,800 

48.000 

53.200 
138,600 

46,000 

232.000 
327,200 
884,000 
775,800 
144.000 
148,000 


82SL00 

239.00 

52.09 

171.00 

22100 

66.00 

23.00 

78.00 

39.00 

3S7.00 

240.00 

61.00 

4L00 

25.00 

5.00 

140.00 

S(.00 

23.00 

o&oo 

16100 
54.00 
26.00 

50.00 
121.00 

25.00 

4L20 
66.50 
64.10 
8&7D 

25.90 
52.90 
24.00 

2&eo 

69.80 
28.00 

116.00 
1616) 
192.00 
387.90 
7100 
74.00 


Total  I  12,759,400 


6,879.70 


NEBRASKA. 

There  has  been  considerable  agitation  during  the  past  year,  tending 
to  increase  the  beet-sugar  industry  in  the  State  of  Nebraska.  Next 
to  the  one  at  Alvarado,  Cal.,  the  factor^"  at  Grand  Island,  Nebr.,  was 
the  second  factory  successfully  operated  in  the  United  States.  Another 
followed  at  Norfolk  the  next  year.  Nine  years  later  another  one  was 
built  at  Leavitt,  near  Ames,  on  the  U  nion  Pacific  Railroad,  about  50 
miles  west  of  Omaha.  This  gives  Nebraska  fourteen  years'  experience 
in  beet-sugar  production.  Beets  for  these  three  factories  are  grown 
in  districts  where  crops  are  produced  by  rainfall.  In  the  fourteen 
years  the  State  has  developed  considemble  of  the  information  covering 
beet  growing  in  rainfall  districts.  * 
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There  were  many  things  in  the  early  days  restraining  the  progress 
of  the  industry.  The  State  offered  a  bounty  for  all  sugar  manufac- 
tured in  the  State.  Litigation  as  to  the  constitutionality  of  this  law 
arose  between  the  management  of  the  factory  and  the  State  auditor. 
The  matter  has  been  under  a  contest  for  a  number  of  yeai*s,  the  State 
refusing  to  pay  the  bounty.  Finally  the  supreme  court,  during  the 
past  summer,  rendered  a  decision  against  the  sugar  company.  No 
doubt  the  factories  at  Grand  Island  and  Norfolk  were  inspired  origi- 
nally by  the  offer  of  this  bounty. 

Considerable  friction  occurred  between  the  management  and  the 
farmers  growing  beets.  Two  or  three  years'  drought  caused  poor 
crops.  Then  better  seasons,  more  favorable  to  beet  growing,  followed. 
Later  came  an  attack  on  the  beet  crop  by  a  disease  generally  denomi- 
nated ''beet  blight."  This  produced  another  poor  year  for  the  farm- 
ers. All  these  things  had  a  very  great  tendency  to  discourage  the 
industry  in  the  State.  During  all  their  pioneer  experience  the  facto- 
ries established  in  Nebraska  passed  through  very  trying  ordeals.  It 
became  necessary  to  close  down  the  factory  at  Grand  Island  for  a 
couple  of  campaigns,  until  these  difficulties  could  be  overcome  or 
adjusted.     Beets  grown  for  this  factory  were  shipped  to  Norfolk. 

Coupled  with  the  natural  difficulties  attending  the  pioneer  experience 
of  these  factories  was  the  one  spoken  of  so  often — ^general  lack  of 
experience  in  growing  beets  and  appreciation  of  the  benefits  of  a  suc- 
cessfully operated  sugar  factory.  The  obstacles  were  so  various  and 
continued  that  it  took  considerable  time  to  institute  a  fairly  favorable 
normal  condition  of  things. 

During  the  time  stock  interests  of  the  localities  were  very  much 
increased  and  improved  generally,  especially  around  Norfolk  and 
Grand  Island.  Originally  the  pulp  by-product  was  thrown  away,  or 
deposited  out  on  the  prairies;  I  saw  some  of  this  same  pulp  fed  to 
stock  four  years  afterwards.  This  fact  has  always  been  a  strong  evi- 
dence of  its  keeping  qualities.  Around  Grand  Island  at  present  many 
thousand  head  of  sheep  and  cattle  are  fed  annually.  This  is  due  to  the 
pulp  supply  of  the  sugar  factory.  Large  feeding  and  dairy  enter- 
prises sprung  up  around  Norfolk,  also  due  to  the  same  causes. 

It  was  the  policy  of  this  company,  in  encouraging  beet  production, 
to  furnish  no  pulp  except  to  those  growing  beets.  Finally  this 
became  a  very  strong  incentive  to  induce  the  farmers  to  raise  beets. 
During  the  seasons  in  which  the  beets  grown  at  Grand  Island  were 
shipped  to  Norfolk,  I  observed  a  very  btriking  illustration  of  the  value 
of  beet  pulp.  Many  of  the  farmei-s  and  feeders  of  Grand  Island 
insisted  on  the  pulp  being  shipped  back  to  them  at  Grand  Island.  The 
freight  alone  on  this  pulp,  from  Norfolk  to  Grand  Island,  was  some- 
thing like  $1.25  a  ton.  This  demonstrates  that  some,  at  least,  of  the 
farmers  and  feeders  learned  to  appreciate  its  value.     The  incentive  for 
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building  the  factory  at  Leavitt  was  that  of  securing  the  pulp  for  feed- 
ing the  stock  of  the  Standard  Cattle  Company.  This  company  annn- 
ally  feeds  thousands  of  head  of  cattle  or  sheep,  being  one  of  the  largest 
establishment  of  the  kind  in  the  West. 

All  three  factories  in  the  State  of  Nebraska  have  been  operated 
through  continuously  improved  conditions  for  the  past  four  years. 
Each  of  these  factories  during  the  last  campaign  had  more  and  better 
beets  than  at  any  other  time  in  its  history.  Many  of  the  farmers  have 
come  to  understand  the  incidental  benefits  of  the  sugar  industry,  and 
are  becoming  larger  and  more  regular  contributors  to  the  supply  of 
beets.  They  have  noted  the  improvement  of  their  farms  and  their 
increased  facilities  for  stock  raising  and  cropping  generally. 

In  the  western  part  of  Nebraska,  large  tracts  of  land  are  comii^g 
imder  cultivation,  stimulated  by  the  introduction  of  irrigation.  It  is 
found  that  beets  are  well  adapted  to  the  conditions  and  a  most  profit- 
able crop,  and  they  are  becoming  the  leading  crop  in  two  or  three 
counties.  The  beets  have  been  grown  under  contract  and  delivered  to 
the  factories  farther  east  at  Grand  Island,  Leavitt,  and  Norfolk.  As 
a  rule  these  beets  are  high  in  sugar  content,  the  tonnage  is  large,  and 
they  yield  a  larger  profit  than  any  other  crop  grown  in  this  western 
section.  They  also  enter  very  nicely  into  rotation  with  other  crops 
grown  there,  principally  alfalfa,  and  small  grain. 

The  centers  surrounded  by  these  beet  districts  in  the  western  part 
of  the  State  are  North  Platte,  in  Lincoln  County;  Culbertson,  in 
Hitchcock  Count}^  and  McCook,  in  Red  Willow  County.  More  beets 
are  now  grown  in  Lincoln  County,  around  North  Platte,  than  in  any 
of  the  counties  having  sugar  factories.  Each  one  of  these  places  is 
earnestly  endeavoring  to  establish  a  factory.  This  is  in  accord  with 
the  policy  I  have  mentioned  before  of  building  new  sugar  factories  in 
districts  where  beets  are  grown  extensively  for  other  factories.  There 
can  be  no  mistaking  natural  conditions  under  such  circumstances. 
While  these  western  districts,  for  a  few  years,  have  been  helping  to 
augment  the  supply  of  beets  for  the  factories  farther  east,  the  factory 
managements  have  been  steadily  building  up  their  local  supplies* 
Both  the  Standard  Sugar  Company,  at  Leavitt,  and  the  American  Beet 
Sugar  Company,  at  Grand  Island,  have  been  contemplating  the  erection 
of  factories  in  the  new  western  districts  which  they  have  developed. 

The  removal  of  the  plant  from  Norfolk,  Nebr.,  to  Lamar,  Colo, 
(which  is  now  in  process),  has  excited  considerable  discussion  through- 
out the  country.  Many  seem  to  take  it  for  granted  that  the  beet- 
sugar  industry  in  Nebraska  is  a  failure.  Because  this  plant  has  been 
established  about  fourteen  years,  and  then  moved  to  another  State, 
it  seems  proof  positive  to  many  that  conditions  in  Nebraska  will  not 
sustain  the  sugar  industry.  If  it  were  not  for  the  facts,  it  might  be 
logical  to  assume  that  such  is  the  case. 
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1  have  not  been  advised  as  to  the  real  purposes  of  the  American  Sugar 
Kefining  Company  in  moving  its  plant  from  Norfolk  to  Lamar,  but  I 
take  it  that  it  was  not  from  a  failure  of  the  plant,  but  that  the  move 
'was  more  in  keeping  with  the  policy  the  company  maintains.  This 
plant  goes  to  a  location  near  Rockyford,  where  this  company  has 
another  large  plant.  The  one  at  Eockyford  has  built  up  a  large 
beet-producing  district.  For  this  plant  the  Lamar  section  had  been 
growing  beets  quite  extensively  for  two  or  three  j'^ears.  It  is  demon- 
strated that  Lamar  is  a  very  desirable  location  for  a  sugar  factory. 
Surrounding  it  are  cheap  lands,  which  can  be  purchased  for  a  small 
price  per  acre.  With  the  aid  of  irrigation  these  lands  become  very 
productive  and  valuable.  In  establishing  its  recent  factories,  this 
company  has  followed  the  plan  of  acquiring  a  large  tract  of  land  con- 
nected with  the  plant. 

For  the  American  Beet  Sugar  Company  it  is  purely  a  matter  of 
business  sagacity'  to  locate  at  Lamar;  otherwise  the  district  it  had 
developed  would  be  invaded  by  others  interested  in  factory  building. 
Liocated  at  Norfolk,  Nebr.,  the  factory  was  practically  isolated;  the 
lands  are  high-priced;  it  had  taken  this  company  considerable  time 
to  work  up  local  interest  to  the  point  of  promoting  its  successful 
operation.  It  is  not  likely  the  company  would  want  to  build  another 
factory  in  the  vicinity  of  Norfolk. 

For  three  years  Norfolk  has  had  a  good  supply  of  beets  and  suc- 
cessful campaigns.  The  last  was  the  best  in  the  history  of  the  factory. 
It  began  operations  October  4  and  continued  until  December  10.  This 
gave  it  about  seventy  days,  running  at  full  capacity.  It  would  be 
hard,  with  such  facts  as  these  before  us,  to  demonstrate  that  the  fac- 
tory at  Norfolk  retired  from  that  field  for  want  of  beets  or  for  lack  of 
profitable  work.  The  factorj'^  has  built  up  during  these  years  condi- 
tions making  its  work  much  more  easy  and  profitable.  It  was,  how- 
ever, destined  to  confine  its  operation  purely  to  sugar  making,  while 
in  its  new  field  it  will  serve  its  owners  better,  not  only  in  sugar  mak- 
ing, but  in  developing  the  agricultural  resources  of  a  large  district. 

Farther  east  of  its  new  location,  its  owners  have  been  closely  study- 
ing a  district  in  Kansas  with  conditions  similar  to  those  at  Lamar. 
It  is  quite  probable  that  they  will  locate  a  factory  in  this  Kansas  field. 
West  of  Lamar,  and  equally  distant  from  Rockyford,  they  have  been 
studying  carefully  the  conditions  at  Las  Animas.  A  factory  at  each 
of  these  places  would  give  them  a  chain  of  plants  along  the  Arkansas 
River,  working  beets  produced  by  their  own  irrigation  systems,  all 
building  up  values  of  lands  and  rents,  towns,  railroads,  and  auxiliary 
improvements  of  various  kinds,  all  of  which  will  redound  materially 
to  the  benefit  of  the  owners  of  the  Norfolk  plant  removed  to  Lamar. 
So  I  think  it  is  not  a  question  of  how  well  the  Norfolk  plant  was  doing 
in  Nebraska,  but  how  much  better  it  will  do  in  Colorado. 
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The  new  factories  in  Nebraska  in  the  near  future  will  be  erected  at 
some  of  the  western  points  recently  developing  through  irri^tion. 

North  Platte. — A  plant  has  been  contemplated  at  this  place  for 
some  time.  Its  conditions  hare  been  thoroughly  tested  by  growing 
beets  for  the  factories  of  both  the  American  Beet  Sugar  Company  and 
the  Standard  Beet  Sugar  Company.  It  has  grown  in  one  season  as 
high  as  4,200  acres,  practically  equally  divided  between  the  two 
companies. 

Beets  at  this  place  have  tested  as  high  as  any  in  the  country.  Con- 
sidering wagon  and  carload  lots,  it  has  the  highest  record  of  quality  of 
any  place  in  the  world.  The  yield  has  been  quite  satisfactory  also, 
running  easily  from  10  to  20  tons  per  acre. 

The  valley  from  North  Platte  to  Paxton  is  about  33  miles  long  and 
5  miles  wide,  all  of  which  area  is  subject  to  irrigation,  and  con- 
sequently is  adapted  to  beets  and  other  crops.  The  locality  has  soil 
and  conditions  highly  satisfactory  for  producing  beets.  The  great 
drawback  is  insuflBcient  farmers  and  laborers  to  do  the  work. 

Each  one  of  the  companies  growing  beets  here  has  announced  that  it 
will  install  a  factory  as  soon  as  enough  settlers  and  laborers  can  be 
attracted  to  insure  field  hands  to  grow  the  beets  needed  by  the  plant 

McCooK. — The  conditions  around  McCook  are  quite  similar  to  those 
described  for  North  Platte.  This  place  continues  to  grow  sugar  beets 
extensively  for  the  factories  farther  east  in  the  State.  The  beets  show 
good  yield,  quality,  and  purity.  Lack  of  farmers  and  laborers  suffi- 
cient to  furnish  a  factory  with  a  supply  of  beets  is  the  main  difficulty, 
the  same  as  at  North  Platte.  The  vicinity  has  sufficient  land  under 
irrigation  to  grow  the  beets  and  other  crops  entering  into  the  rotation. 

There  are  several  parties  interested  in  this  locality  prepared  to 
install  a  sugar  factory  when  conditions  are  favorable.  This  district  is 
watered  bj'  irrigation  from  the  Republican  River.  The  farmers  have 
been  growing  beets  to  a  considerable  extent  for  the  last  four  years. 
During  this  season  the  district  grew  enough  beets  to  nin  an  ordinary 
factory  of  350  tons  during  an  average  campaign. 

Below  I  publish  a  report  from  E.  E.  Maxon,  the  agent  and  superin- 
tendent of  the  Standard  Beet  Sugar  Companj^  in  charge  of  the  work 
of  growing  beets  in  that  locality  for  this  company: 

McCooK,  Nebb.,  December  28y  1904^ 
Dear  Sib:  Your  comraimication  regarding  Bugar-beet  culture  in  this  locality  was 

handed  nie  a  few  days  since.    Replying  to  same  will  say  that  we  have  passed  the 

experimental  stage,  and  have  grown  beets  successfully  for  the  last  two  years. 
In  1900  there  were  about  400  tons  grown  in  the  Republican  Valley.    This  year 

there  have  been  25,000  tons  grown,  at  $5  per  ton,  between  Oxford  and  Haigl^ 

Nebr.,  including  the  Frenchman  Valley. 
Prospects  for  a  factory  are  good,  but  we  must  get  more  people  located  here  and 

lands  worked  in  smaller  holdings,  with  a  better  class  of  husbandry.     Our  com- 
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pany  has  agreed  to  build  a  factory  as  soon  as  developments-will  jastify.    The  quality 
of  beets  grown  is  good,  averaging  about  15  per  cent  sugar,  with  a  purity  of  about  80. 
To  give  a  list  of  growers  would  require  some  time  and  w^ork,  there  being  300  or  more. 
Yours,  respectfully, 

E.  E.  Maxon,  Agent, 

CuiiBEBTSON. — What  has  been  said  about  conditions  around  North 
Platte  and  McCook  is  practically  applicable  to  this  place.  It  has  the 
same  conditions  of  soil  and  climate.  Given  sufficient  water  it  produces 
beets  of  high  grade,  like  the  other  two.  It  is  in  Hitchcock  County, 
on  the  Republican  River,  which  flows  through  the  central  part  of  the 
county  from  west  to  east  and  is  joined  by  the  Frenchman  River  at 
this  point.  These  two  rivers  afford  considerable  opportunity  for 
irrigation. 

Considerable  quantities  of  beets  have  been  gix)wn  for  factory  pur- 
poses, the  same  as  in  Lincoln  and  Red  Willow  counties.  While  it  is 
possible  that  factories  will  be  located  at  the  other  two  points  first,  it  is 
also  highly  probable  that  this  place  will  be  the  next  in  line.  It  has 
the  available  territory,  water,  and  all  the  conditions  for  maintaining  a 
sugar  factory  when  it  secures  the  settlers  and  laborers  necessary  to 
accomplish  the  work  of  growing  beets  and  other  crops. 

UTAH. 

Utah  has  had  considerable  agitation  this  year  pertaining  to  the 
extension  of  the  beet-sugar  industry.  Building  new  factories  in  the 
State  is  attended  with  the  usual  conservatism. 

Taking  into  account  the  population  of  the  State  it  has  already  devel- 
oped large  interests  in  beet  sugar  production.  Up  to  date  this  has 
been  accomplished  by  two  companies— the  Utah  Sugar  Company  and 
the  Amalgamated  Sugar  Company.  The  Utah  was  the  first  in  the 
field,  erecting  a  factory  at  Lehi  thirteen  years  ago.  Workuig  in 
conjunction  with  this  plant  are  three  slicing  stations  connected  with  it 
by  pipe  lines  conve5^ing  the  juice  to  the  main  plant  in  Lehi.  In  addi- 
tion to  this  plant  and  its  auxiliaries  the  company  operates  another 
plant  at  Garland,  in  Cache  County,  in  the  Bear  River  Valley,  in  the 
northern  part  of  Utah.  It  also  operates  two  others  in  the  western 
part  of  Idaho.  The  Amalgamated  operates  a  factory  at  Ogden  and 
another  at  Logan,  both  in  the  northern  part  of  the  State;  also  one  at 
Lagrande,  Oreg. 

The  State  presents  many  advantages  for  this  industry.  It  was  one 
of  the  first  in  the  field  to  attempt  manufacturing  sug*ar  from  beets. 
The  operations  of  this  concern,  through  its  long  experience,  developed 
much  of  the  early  information  bearing  on  the  subject,  of  which  not 
only  the  new  concerns  in  the  State  but  all  others  in  the  Rocky  Moun- 
tain irrigated  sections  are  the  beneficiaries. 
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Probably  the  history  of  the  factory  at  Lehi  best  illustrates  the  gen- 
eral experience  of  the  beet-sugar  industry  in  the  irrigated  sections. 
It  is  now  one  of  the  most  successfully  operated  plants.  In  the  begin- 
ning it  encountered  many  vicissitudes  due  to  general  lack  of  experience. 

All  the  beets  in  the  State  are  grown  by  irrigation.  The  supply  of 
water  for  Held  crops  is  dependent  largely  on  winter  snows.  When 
these  are  bountiful  a  good  season  is  anticipated  in  the  State.  More  or 
less  rain  falls  during  the  spring  season.  Irrigation  is  applied  when 
necessary  to  supplement  the  moisture  from  rainfall. 

Throughout  the  agricultural  sections  the  farms  are  usually  of  small 
size.  Owing  to  the  peculiar  policies  of  the  people  originally  settling 
the  State,  intensive  agriculture  is  the  rule.  The  early  settlers  who 
secure  a  sustenance  off  these  small  farms  are  accustomed  to  hard  work. 
They  have  a  labor  system  peculiar  to  the  Mormon  sect  admirably 
adapted  to  their  needs.  A  sugar  factory  thrives  best  when  surrounded 
by  small  farms,  and  especially  when  these  farms  are  operated  by  peo- 
ple accustomed  to  methods  involving  intensive  cultivation. 

As  a  rule  the  irrigation  districts  are  supplied  from  small  streams  of 
water  flowing  down  the  canyons  directly  from  the  melting  snows  of 
the  mountain.  The  people  are  not  only  utilizing  water  for  growing 
crops  in  the  vallej^s,  but  are  utilizing  the  power  of  these  mountain 
streams  as  they  flow  down  the  gorges.  This  power  is  applied  industri- 
ally in  many  forms;  it  is  especially  employed  in  facilitating  the  sugar 
industry,  propelling  interurban  lines,  and  in  furnishing  light,  power, 
and  other  facilities. 

The  lesson  taught  through  the  experience  of  the  first  factor^'  has 
borne  fruit  conducive  to  more  conservative  plans  in  those  that  liave 
followed.  Additional  factories  in  this  State  have  been  installed  only 
in  districts  where  conditions  have  been  fully  developed,  where  every- 
thing necessary  for  sustaining  the  beet-sugar  industry  was  fully  under- 
stood in  advance.  Each  of  the  sugar  companies  follows  a  well-defined 
policy  in  the  operation  of  its  factories,  building  up  an  ample  beet- 
growing  territory  before  establishing  a  new  factory.  Agitation  or 
pressure  for  new  plants  conies  from  the  farming  districts  rather  than 
from  the  factory.  The  beet-growing  inclinations  of  the  farmers  have 
outrun  the  capacity  of  the  factories,  and  others  are  desired. 

In  the  State,  stock  feeding,  dairying,  and  other  interests  feel  the 
influence  of  the  sugar  industry,  and  have  been  built  up  with  it.  Indi- 
cations point  to  conditions  favorable  for  installing  two  factories  in  the 
State  in  the  near  future. 

GuNNisox. — Extending  south  from  Salt  Lake  City,  tapping  cen- 
trally the  agricultural  districts  of  Salt  Lake,  Utah,  San  Pete,  and 
Sevier  counties,  is  the  Rio  Grande  Western  Railroad.  On  this  rail- 
road, about  30  miles  from  Salt  Lake  City,  near  the  large  fresh-water  lake 
known  as  Lake  UUih,  is  the  Lehi  factory.     This  factory  has  been  sup- 
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plied  with  beets  from  a  large  agricultural  district,  made  up  of  various 
valleys  throughout  these  counties. 

From  farther  south  beets  have  been  delivered  by  railroad;  also  some 
of  the  beets  in  the  territory  nearer  to  the  factory.  For  the  purpose 
of  facilitating  the  delivery  of  the  raw  product  to  the  factory,  the 
plant  has  installed  three  slicing  stations  in  different  directions,  at  dis- 
tances varying  from  12  to  20  miles  over  the  railroad.  On  account  of 
scarcity  of  cars  during  the  beet-delivery  season  the  plant  was  ham- 
pered many  times  in  securing  its  supply  of  beets.  This  was  occasioned 
by  large  shipments  of  ore  and  other  material  requiring  the  attention 
of  the  railroads  at  the  particular  season  when  the  beets  had  to  be 
shipped.  The  pipe  lines  running  from  these  slicing  stations  to  the 
factory  have  completely  eliminated  the  trouble  for  the  localities 
possessing  the  slicing  plants.  But  the  district  south  of  the  factory, 
included  in  Sevier  and  San  Pete  counties,  has  always  experienced  diflSi- 
culty  in  shipping  its  beets  on  account  of  this  scarcity  of  cars.  The 
district  is  naturally  quite  favorably  located  for  a  sugar  factory.  It  is 
approximately  100  miles  from  the  factory  at  Lehi.  The  management  of 
the  factory  at  Lehi  has  given  the  district  considerable  attention,  evi- 
dently intending  at  some  time  in  the  future  to  construct  a  plant  at 
some  central  point. 

Beet  growing  has  become  so  popular  with  the  farmers  in  these  coun- 
ties that  they  are  exerting  pressure  tending  to  influence  the  early 
installment  of  a  beet-sugar  plant.  Negotiations  have  been  opened 
with  outside  parties.  Having  spent  considerable  time  and  money 
developing  the  district,  the  management  of  the  Lehi  concern  naturally 
feels  this  to  be  an  invasion,  and  that,  if  a  new  plant  is  to  be  constructed, 
it  should  be  a  part  of  the  Utah  Sugar  Company's  system. 

Considerable  agitation  has  proceeded  among  the  farmers  and  business 
men  of  this  section  with  a  view  to  the  immediate  building  of  a  factory. 
Several  meetings  have  been  held  during  the  summer.  Negotiations 
have  been  conducted  with  other  parties  besides  the  Utah  Sugar  Com- 
pany. Mr.  B.  F.  Locker,  of  Salt  Lake  City,  representing  eastern 
capitalists,  made  a  proposition  to  install  a  plant  at  this  place  of  750 
tons  daily  capacity,  provided  6,000  acres  of  beets  are  guaranteed. 
This  plant  is  to  have  sufficient  slicing  stations  to  accommodate  the 
whole  district  in  Sevier  and  San  Pete  counties.  A  mass  meeting  made 
up  of  125  farmers,  representing  all  the  precincts  of  these  two  counties, 
except  two,  was  held.  The  convention,  in  the  interest  of  the  district, 
accepted  the  proposition  made  by  Mr.  Locker.  It  voted  to  hold 
another  meeting  at  an  early  date  for  the  purpose  of  meeting  those 
represented  in  financing  the  project  and  to  arrange  the  details  of  its 
installation.  The  matter  has  naturally  aroused  more  or  less  contro- 
versy on  account  of  the  interest  of  the  Utah  Sugar  Company. 

8.  Doc.  160,  58-3 6 
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In  view  of  the  extent  of  beet  growing  in  this  district,  and  the  inter- 
est it  has  aroused  on  the  part  of  investors,  it  is  settled  that  either  the 
Utah  Sugar  Company  or  Mr.  Locker  will  build  a  factory  in  this  district 
for  the  campaign  of  1906. 

Lewiston. — As  in  the  case  of  Gunnison,  there  is  a  rivalry  of  interest 
in  the  building  of  a  beet-sugar  factory  at  Lewiston.  This  is  on  the 
Cub  River,  in  Cache  County,  about  the  central  part  of  the  State  east 
and  west,  and  near  the  northern  line.  It  will  draw  its  beet  supply 
from  Cache  County  on  the  south  and  Idaho  on  the  north,  as  it  is  situ- 
ated near  the  State  line.  The  factory  of  the  Amalgamated  Sugar 
Company  at  Logan  is  located  about  30  miles  south.  Beets  have  been 
grown  quite  extensively  in  the  county  for  this  factory.  The  manage- 
ment of  this  enterprise  has  given  more  or  less  attention  to  the  Lewis- 
ton  district  and  its  interest  in  a  new  factory.  It  appears  that  the 
Logan  interests  look  upon  Lewiston  as  a  possible  future  location  of  a 
sugar  factory;  also,  that  they  think  the  immediate  building  of  one 
would  be  premature. 

Other  parties  have  been  actively  considering  the  project  and  nego- 
tiating with  those  of  local  interest  at  Lewiston.  Assurances  were 
given  publicity  several  times  in  1903  that  plans  had  already  been 
arranged  for  the  establishment  of  a  factory.  There  has  been  consid- 
erable revival  of  this  talk.  It  seems  quite  certain  that  out  of  this, 
some  time  in  the  near  future,  a  factory  will  be  established  at  this  place 
either  by  Amalgamated  interests  or  others. 

The  Logan  (Utah)  Journal,  under  date  of  December  3,  has  the  fol- 
lowing to  say: 

The  prosi^eroua  town  of  Lewiston  is  in  the  throes  of  a  rather  acute  excitement 
over  the  strong  probability  that  the  proposed  beet-sngar  factory  will  be  built  at  that 
place  in  time  for  operation  next  year.  In  fact,  current  reports  are  to  the  effect  that 
the  matter  has  been  definitely  settled  and  that  there  is  no  longer  any  doubt  of  the 
enterprise  being  pulled  off.  It  is  said  that  the  location  has  been  decided  upon  and 
that  the  plant  will  be  built  on  the  creek  on  the  east  side  of  the  town  site,  just  imme- 
diately east  of  Oscar  A.  Pope's  ranch.  This  will  make  Webster's  spur  the  nearest 
railroad  point  at  present.  Of  course,  the  factory  people  will  construct  tracks  to  the 
plant. 

WASHINGTON. 

The  claims  of  the  State  of  Washington  in  establishing  the  beet-sugar 
industrj'  are  beginning  to  be  appreciated.  Like  many  of  the  mountain 
States,  its  agricultural  awakening  is  of  recent  date.  In  the  past  it  has 
been  grazed  and  sown  to  wheat  and  small  grains  in  lai'ge  fields. 

It  has  great  mining  resources  and  lumber  interests.  Through  these 
and  its  oriental  and  Alaskan  shipping  it  first  received  its  great  promi- 
nence. There  are  beautiful  fertile  valleys  among  its  mountains  and 
expansive  table-lands  in  the  eastern  part,  all  arable  and  fertile  to  a 
remarkable  degree.  Its  resources  arc  so  vast  and  numerous  that  it  is 
denominated  by  tourists  "the  Pennsylvania"  of  the  Pacific  coast. 
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For  some  years  experiments  have  been  carried  on  to  test  its  condi- 
tioiis  for  g-rowing  sag^r  be^a.  In  the  State  a  &ctoTy  was  installed, 
at  WaTerly,  in  1899.  Like  many  new  and  undeveloped  soctions  of  die 
country,  its  great  difficulty  has  resulted  from  the  sparseness  of  its 
population.  On  acccMint  of  the  small  amount  of  labor  required,  it  is 
easy  to  sow  large  fields  of  wheat  and  graze  large  herds  of  cattle. 

Many  {daces  in  the  State  have  shown  ideal  conditions  for  the  sugar 
industry;  but  before  these  can  be  utilized  more  highly  developed 
ooqditions  must  prepare  the  way.  A  large  amount  of  pioneer  work 
in  other  directions  is  needed  to  pave  the  way  for  the  projects  con- 
templated in  the  State.  Irrigation  ditches  are  necessar}^  and  rail- 
roads and  settlers.  Fortunately,  the  promoters  of  the  beet-sugar 
propositions  in  the  State  were  wisely  guided  by  the  experience  of 
other  parts  of  the  country. 

The  factory  at  Waverly  demonstrated  many  things  regarding  the 
installation  of  the  sugar  industry  in  Washington.  In  the  first  place 
it  has  revealed  ideal  natural  conditions  so  far  as  the  soil  and  climate  are 
concerned.  It  has  met  with  considerable  diflBcuIty,  however,  on  account 
of  Iftck  of  the  other  facilities.  It  is  hard  to  make  an  intensive  farmer 
out  of  a  wheat  grower  or  a  grazer  or  a  miner.  It  has  felt  sorely  the 
lack  of  a  more  dense  population — more  and  better  trained  men  in  the 
beet  fields.     Its  progress  has  been  slow  but  steady. 

Fortunately  the  plant  was  ccmtroUed  by  a  man  accustomed  to  build- 
ing railroads  in  new  undeveloped  districts,  and  awaiting  the  progress 
of  development  to  reward  him  for  his  energy  and  foresight.  He  has 
followed  the  same  course  with  the  sugar  factory.  It  has  required  great 
energy,  •faith,  and  business  tenacity  to  pull  the  sugar  enterprise  up 
from  its  beginning  to  its  successful  status  of  to-day.  So  far  as  sys- 
tems of  agriculture  and  applied  methods  in  the  fields  are  concerned  it 
required  the  remaking  of  the  factor^'^s  environment. 

Beets  grown  in  this  district,  properly  cultivated,  are  of  high  quality. 
Located  in  the  vicinity  of  this  factory  is  an  extensive  garden-seed  pro- 
ducer. This  gentleman  was  impressed  with  the  high  quality  of  beets 
grown  in  the  vicinity.  He  concluded  that  the  conditions  were  favor- 
able to  prodacing  high-quality  beet  seed  and  this  would  extend  his 
seed  business.  Following  a  careful  system  of  physical  selection,  he 
began  the  production  of  beet  seed.  He  had  not  the  facilities,  chemical 
laboratories,  etc.,  maintained  by  the  foreign  beet-seed  grower.  His 
first  product  of  seed  demonstrated  higher  qualities  than  anv  of  those 
imported  from  foreign  countries  with  all  their  scientific  accoutrement, 
care,  and  attentitm.  His  seed  produced  beets  averaging  19  per  cent 
in  sugar.  They  were  very  strong  in  vitality,  yielding  many  more 
germinations  per  100  and  in  shorter  time  than  the  seed  generallj'^ 
imported. 

I  mention  this  in  connection  with  tlie  State  of  Washington,  because 
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the  work  this  gentleman  has  stai*te(l  is  receiving  the  cooperation  of 
the  Department  of  Agriculture.  Producing  beet  seed  in  this  country 
suggests  the  possibilities  of  a  great  future  industry.  It  is  intimately 
associated  with  vital  improvements  to  the  beet-sugar  industry  itself. 
It  is  a  part  of  the  industry's  development  in  the  State.  Its  results 
also  indicate  the  favorable  conditions  of  the  State. 

Yakima.— :The  further  extension  of  the  industry  in  Washington 
seems  most  likely  to  occur  at  Yakima.  A  company  has  been  organized, 
known  as  the  North  Yakima  Beet-Sugar  Company.  The  incorporators 
of  the  company  are  Jacpb  Furth,  C.  J.  Smith,  J,  W.  Clise,  Lester 
Turner,  I.  A.  Nadeau,  C.  W.  Adams,  and  C.  L.  McMahan,  all  of 
Seattle;  T.  B.  Wallace,  Tacoma;  Edward  Whitson  and  G.  S.  Rankin, 
of  North  Yakima.  The  board  of  directors  consists  of  Jacob  Furth, 
C.  J.  Smith,  J,  W.  Clise,  Lester  Turner,  I.  A.  Nadeau,  C.  W.  Adams, 
T.  B.  Wallace,  Edward  Whitson,  G.  S.  Rankin.  Six  of  these  men 
are  bankers.  Mr.  Nadeau  is  the  general  agent  of  the  Northern 
Pacific  in  Seattle.  Mr.  Whitson  and  G.  S.  Rankin  are  business  men 
of  Yakima. 

The  capital  stock  of  the  company  is  $1,000,000,  divided  into  10,000 
shares  of  $100  each.  The  company  purposes  establishing  several 
plants,  the  first  at  North  Yakima,  to  be  followed  by  others  at  Prosser, 
Wenatchee,  and  Puyallup. 

According  to  the  articles  of  incorporation,  the  purpose  of  the  com- 
pany is  to  manufacture  sugar,  molasses,  sirup,  beet  pulp,  alcohol, 
vinegar,  wood  alcohol,  glue,  glycerine,  acetate  of  lime,  and  all  other 
by-products  of  sugar  beets.  The  company  is  to  acquire  water  rights, 
construct  electric  power  and  light  plants,  buy  fanning  lands,  and 
engage  in  all  the  auxiliary  branches  of  industry  of  a  manufacturing 
corporation. 

The  site  chosen  for  the  factory  is  near  North  Yakima,  and  consists 
of  80  acres  located  on  the  Northern  Pacific.  It  has  ample  side  tracks, 
shipping  facilities  generally,  and  a  water  right  guaranteeing  sufficicDt 
water  to  meet  all  the  needs  of  the  plant.  The  factory  is  to  have  a 
capacity  for  slicing  600  tons  of  beets  daily,  and  is  to  be  completed  in 
time  for  the  campaign  of  1905.  Contracts  have  been  arranged  for 
5,000  acres  of  beets. 

In  order  to  gain  the  latest  data  with  reference  to  the  beet-sugar 
enterprise  at  North  Yakima  I  wrote  Mr.  Henry  B.  Scudder,  of  that 
place,  who  reports,  under  date  of  December  28,  as  follows: 

North  Yakima,  December  28 ,  1904. 
Dear  Sir:  There  have  been  few  experiments  in  beet  culture  here  this  year.    The 
beets  raised  in  the  Moxee  Valley  yielded  at  the  rate  of  30  tons  to  the  acre.     Samples 
were  sent  to  the  St.  Louis  Fair  to  be  inspected.    We  are  at  present  securing  the  acre- 
age for  a  beet-sugar  factory,  and  the  matter  is  practically  closed. 
Yours  truly, 

HsNBY  B.  ScuniiSB. 
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WISCONSIN. 

During  the  past  year  activity  in  promoting  and  extending  the  beet- 
sugar  industry  has  been  more  extensive  and  general  throughout 
Wisconsin  than  any  other  State.  In  1901  a  factory  was  installed  at 
Menomonee  Falls.  The  career  of  this  concern  has  been  very  highly 
satisfactory  from  the  beginning.  In  growing  sugar  beets  and  manu- 
facturing sugar  it  has  done  much  to  develop  the  general  conditions 
and  resources  of  the  industry  in  the  State. 

From  the  first  inception  of  the  industry  in  the  early  days  the  pro- 
moters of  the  beet-sugar  industry  looked  favorably  upon  Wisconsin. 
A  factory  was  instailled  at  Fond  du  Lac  thirty-six  years  ago.  It  achieved 
considerable  success,  but  was  finally  moved  to  the  western  coast  on 
account  of  better  facilities  for  securing  capital,  labor,  etc. 

The  management  and  capitalists  of  the  factory  at  Menomonee  Falls 
have  adopted  the  policy  of  gradually  establishing  other  plants  as  the 
operations  of  this  one  pave  the  way.  With  this  in  view,  considerable 
acreage  of  beets  has  been  contracted  at  favorable  points,  such  as  Chip- 
pewa Falls,  Janesville,  Watertown,  and  one  or  two  other  places.  It 
is  the  policy  of  this  company,  through  this  method,  to  thoroughly 
test  agricultural  districts,  and  at  the  same  time  educate  the  farming 
and  business  community  in  regard  to  the  methods  and  requisites  of  a 
factory. 

In  the  following  interview  in  the  Milwaukee  Sentinel,  April  5,  the 
manager  of  the  Menomonee  Falls  factory,  Mr.  K.  G.  Wagner,  discloses 
this  policy: 

Wisconsin  will  be  a  great  producer  of  sugar  as  soon  as  its  vast  areas  of  land 
become  more  densely  settled.  There  is  room  enough  for  at  least  30  factories,  but  the 
trouble  is  there  is  not  enough  labor  to  be  had  to  raise  the  necessary  beets  that  will 
be  needed  by  the  factories. 

Beet  culture  requires  a  study  of  several  years  before  the  farmer  is  enabled  to  raise 
the  kind  that  makes  good  sugar,  and  for  this  reason  I  do  not  think  a  factory  will  be 
built  at  Eau  Claire  in  the  immediate  future.  We  have  a  factory  at  Chippewa  Falls 
that  will  be  ready  this  fall  (1904),  and  that  will  take  care  of  600  tons  of  beets  daily 
daring  the  four  months  it  will  be  in  operation;  but  the  beets  that  it  will  consume 
will  come  from  almost  every  part  of  the  State.  We  have  farmers  growing  beets  for 
us  wherever  the  soil  is  such  as  to  warrant  the  experiment,  and  when  we  find  the 
farmers  are  sufficiently  ambitious  to  make  a  success  of  the  venture  we  will  erect  a 
factory;  but  for  the  present  we  shall  content  ourselves  with  the  two  in  which  we  are 
now  interested — the  one  at  Menomonee  Falls,  which  has  been  in  operation  with 
unqualified  success  for  the  last  three  years,  and  the  one  at  Chippewa  Falls. 

We  had  intended  to  put  up  a  plant  at  Janesville,  and  have  not  yet  given  up  the 
idea  entirely,  even  though  Captain  Davidson  has  been  induced  to  move  his  Cana- 
dian factory  to  that  place.  We  find  that  at  present  not  enough  beets  are  grown 
there  to  keep  a  factory  busy  for  two  months.  We  are  also  experimenting  with 
farmers  in  Bane  County,  and  I  think  we  may  eventually  put  up  a  factory  in  that 
district,  as  the  farmers  thereabouts  have  shown  a  special  aptitude  for  beet  growing. 

Following  this  policy,  thij  company  has  built  up  quite  extensive 
beet-growing  interests  around  Chippewa  Falls  and  Janesville.     Each 
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of  these  districts  demonstrated  capabilities  for  producing-  beets  of 
desirable  quality  and  in  quantity  sufficient  to  sustain  a  sugar  factory. 
In  pursuance  of  the  plan,  the  parties  interested  in  the  factory  at 
Menomonee  Falls  built  a  factory  at  Chippewa  Falls  during  the  past 
season  and  equipped  it  with  the  machinery  previously  used  in  the  fac- 
tory at  Kalamazoo,  Mich.  The  farmers  and  business  men  of  Janes- 
villc  had  also  become  thoroughly'  interested  in  this  subject;  negotiations 
were  inaugurated  with  the  management  of  the  factory  at  Dresden, 
Canada,  conducted  by  Mr.  Theodore  Hapke,  of  Chicago,  a  beet-sugar 
factory  promoter.  Its  interests  were  controlled  by  this  gentleman  and 
Capt.  James  Davidson,  of  Michigan.  It  apx>ears  that  it  was  not 
receiving  a  sufficient  supply  of  beets  in  its  Canada  localitj^;  arrange- 
ments were  therefore  made  to  move  it  to  Janesville,  where  it  operated 
during  the  campaign  of  this  year. 

The  success  of  the  plant  at  Menomonee  Falls,  and  the  consequent 
development  of  beet  growing  around  a  number  of  centers  throughout 
the  State,  stimulated  by  the  work  of  the  two  new  factories  operating  this 
season,  has  opened  up  a  number  of  new  fields,  where  the  sugar  industry 
is  receiving  serious  consideration. 

From  time  to  time  I  have  outlined  the  many  favorable  conditions 
and  facilities  for  the  beet-sugar  industry  in  this  State.  It  has  exten 
sive  manufacturing  interests.  Like  Michigan,  it  was  once  the  field  of 
active  lumber  production.  The  forests  gave  out,  leaving  combinations 
of  business  men  with  capital  seeking  something  new.  Its  transporta- 
tion facilities  are  ideal.  It  is  penetrated  in  every  direction  by  rail- 
roads. In  its  northern  or  unsettled  portion  these  were  installed  to 
facilitate  the  lumber  industry  by  transporting  logs  and  lumber. 

On  the  east  it  is  bordered  by  Lake  Michigan,  upon  which  it  has 
large  commercial  centers,  communicating  by  lake  shipping  with 
Chicago  and  other  extensive  markets  in  its  immediate  vicinity.  Od 
the  north  it  has  Lake  Superior  and  the  great  shipping  system  from 
Duluth,  furnishing  cheap  transportation  to  Eastern  markets.  On  the 
west  it  is  bordered  by  the  Mississippi  River*  Certainly  w^ith  such 
advantages  its  position  becomes  eommercially  strategic.  Beinforeing 
facilities  of  transportation  and  markets  are  many  natural  resources 
stimulating  production — soil,  mines,  and  mills. 

Its  agricultural  resources  are  extensive.  In  the  southern  half  of 
the  State  these  are  higlily  developed.  It  maintains  many  intensive 
interests.  The  two  especially  favorable  for  advancing  the  sugar 
industry  are  its  creameries  and  its  tobacco  production.  The  one 
creates  a  demand  for  its  by-products;  the  other  develops  the  features 
cf  intensive  agriculture.  • 

Its  cropping  interests  are  admirably  adapted  to  rotation  and  soil 
improvement  The  legumes  are  especially  productive,  notablj^  clover. 
This  forage  crop  grows  prolifically  in  all  parts  of  the  State.     Unlike 
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Michigan  is  its  development  of  dairy  and  stock  interests.  Also  its 
methods  of  farming  are  much  better  adapted  to  fostering  the  industry 
from  the  beginning.  Starting  later  the  mistakes  and  difficulties  char- 
acteristic of  much  of  the  work  in  Michigan  will  benefit  the  sugar 
industry  in  Wisconsin. 

There  are  vast  tracts  of  land  in  the  northern  third  of  the  State  unre- 
claimed. The  woodman  has  denuded  them  of  forests;  the  railroads  are 
there,  with  small  villages  and  hamlets  denoting  the  former  activity  of  the 
region.  The  methods  for  reclaiming  these  lands  have  been  somewhat 
of  a  problem.  These  lands  are  covered  with  stumps  and  second-growth 
timber.  A  large  part  of  it  was  originally  settled  by  homesteaders,  the 
balance  passing  into  the  hands  of  private  owners  through  Government 
grants.  Neither  class  of  these  original  proprietors  conceived  a  use  for 
these  lands  other  than  their  timber  privileges.  The  settler  sold  off  his 
timber  to  the  sawmill,  and  in  most  instances  moved  off  the  land, 
allowing  it  to  fall  into  the  hands  of  the  tax  title  speculator.  The  larger 
tracts  have  been  collected  by  other  speculators  into  still  larger  holdings. 

Five  years  ago  this  was  the  general  status  of  all  that  region  of 
northern  Wisconsin  known  as  the  "stump  country."  Gradually  it 
has  developed  that  these  lands  possess  high  agricultural  utilities. 
Through  natural  seeding  the  whole  face  of  this  vast  territory  is  becom- 
ing set  to  timothy  and  clover.     Both  of  these  grow  luxuriantly. 

Around  the  small  towns  and  more  settled  portions  along  the  rail- 
roads, small  farms  of  a  few  acres  have  been  cleared,  upon  which 
various  kinds  of  crops  have  been  grown.  These  have  served  the 
experimental  purpose  of  disclosing  the  resources  of  all  that  part  of 
Wisconsin. 

It  is  found  that  the  soil  is  very  productive  of  many  things  in  addi- 
tion to  those  mentioned;  small  grains,  root  crops,  and  many  varieties 
of  fruits,  especially  winter  apples.  On  account  of  its  great  drawback, 
the  stumps,  it  has  been  slow  in  developing.  Settlers  have  preferred 
lands  like  those  of  Kansas,  Nebraska,  the  Dakotas,  and  the  irrigated 
lands  of  the  mountain  States,  in  preference  to  these  stump  lands. 
The  expense  of  removing  the  stumps  is  estimated  to  be  from  $5  to  $40 
per  acre,  depending  upon  the  number,  chai'acter,  and  size  of  the 
stumps. 

The  owners  of  these  lands  have  been  looking  for  a  crop  adapted  to 
the  section,  that  will  reclaim  it  to  profitable  cultivation.  Gardening 
will  do  it;  but  the  region  is  too  vast  to  plant  entirely  to  garden 
products.  Tobacco  has  done  the  work  on  some  of  it;  but  its  progress 
has  been  slow,  and  it  is  not  adapted  to  the  northern  part  of  the  State. 
To  clear  land  of  stumps  and  plant  small  grains  will  not  pay,  because 
western  prairies  produce  our  best  crops  of  wheat  and  other  small 
grains  simply  by  breaking  the  sod  and  sowing  the  seed.  The  culture 
of  sugar  beets  seems  best  adapted  to  this  purpose,  and  this  crop  is 


98  PROGBESS   OF   BEET-SUGAK   INDUSTRY,  1904. 

gradually  penetrating  the  stump  fields  of  Wisconsin.  Prepared  and 
planted  to  beets  they  give  a  rental  value  of  $5  an  acre,  or  a  selling 
value  of  (75.     Much  of  this  stump  land  can  be  bought  for  $5  per  acre. 

From  the  standpoint  of  the  investor  financing  a  sugar  plant  in 
northern  Wisconsin  is  quite  similar  to  that  in  our  arid  States.  Reclaim- 
ing arid  lands  requires  considerable  expense  in  building  irrigating 
ditches.  In  addition  it  costs  about  (10  an  acre  annually  to  water  the 
land.  In  Wisconsin  these  stump  lands  can  be  bought  for  a  small 
expenditure  per  acre.  Instead  of  investing  money  in  irrigating 
ditches  it  must  be  applied  to  eradicating  the  stumps.  Nature  is  boun- 
tiful in  her  supply  of  rain.  This  eliminates  the  cost  of  watering*  the 
land.  In  either  case  the  low  cost  of  lands  makes  it  possible,  with  a 
small  additional  capitalization,  for  the  corporation  to  acquire  a  large 
body  of  land. 

Twenty  years  hence  I  look  to  see  productive  beet  fields  in  that  part 
of  northern  Wisconsin  which  is  now  a  wilderness  of  stumps.  After 
them  will  naturally  follow  all  the  other  crops  adapted  to  its  soil. 
Through  these  will  be  brought  industrial  production,  with  many  of 
these  crops  supplying  the  crude  materials:  Stock  breeding,  the  dairy, 
the  fattening  pens,  the  canning  factory,  the  creamery,  the  flour  mill, 
the  sugar  factory.  Each  new  factory  installed  under  the  present 
policy  of  establishing  sugar  factories  will  serve  as  a  developing  influ- 
ence in  its  territory.  Beet  production  will  extend  each  year  to  new 
localities. 

During  1904  there  were  a  number  of  places  in  Wisconsin  where  the 
installation  of  the  beet-sugar  factories  was  under  consideration.  I 
will  mention  the  leading  places  and  some  of  the  conditions  and  circum- 
stances operating  to  arouse  public  interest: 

Burlington. — From  time  to  time  there  has  been  more  or  less  activity 
at  Burlington  touching  the  installation  of  the  sugar  industry  at  that 
point.  Under  the  stimulus  of  overtures  made  by  Michigan  interests, 
looking  to  the  establishment  of  a  factory  here,  there  was  considerable 
agitation  of  the  question  this  year.  Desiring  to  procure  as  definite 
information  as  possible  concerning  the  interest  at  this  place,  I  wrote 
Mr.  John  Spieker,  requesting  a  report  on  the  situation. 

He  does  not  appear  to  hold  out  much  encouragement  regarding  the 
prospects  of  a  sugar  factory  in  the  near  future.  His  communication, 
however,  reveals  some  of  the  things  often  mentioned  by  me  with 
which  the  sugar  industry  has  to  contend.  He  appears  to  claim  that 
the  creamery  industry  has  gained  so  strong  a  foothold  and  absorbs  so 
much  attention  as  to  make  it  difficult  to  propagate  among  the  farmers 
an  interest  in  beet  growing.  In  stating  this  difficulty  he  has  given 
the  strongest  argument  for  the  installation  of  a  sugar  factory,  as  the 
refuse  of  the  beet  fields — composed  of  the  poor  beets  and  beet  tops— 
with  the  pulp  from  the  sugar  factory  would  be  the  great  bulwark  of 
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the  creamery  indasfcry.  This  communication  also  reveals  the  natural 
conservatism  of  farmers  when  approached  on  this  subject.  The  report 
is  as  follows: 

Burlington,  Wis.,  January?,  1905, 

Dear  Sir:  In  reply  to  your  request,  I  must  say  that  there  has  been  no  sugar-beet 
fleed  planted  this  year  in  my  neighborhood.  However,  I  have  made  some  experi- 
ments with  seed  sent  to  me  by  the  Wisconsin  Experiment  Station.  I  also  planted 
2}  acres  in  sugar  beets  for  the  Menomonee  Falls  sugar  factory,  with  results  not  very 
encouraging.  The  season  was  so  dry  and  hot  that  the  beets  could  not  grow;  the 
crop  was  very  small,  only  10  tons  from  the  plot,  but  the  per  cent  of  sugar  content 
was  high — averaging  over  14  per  cent.  The  name  of  the  seed  was  Kleinwanzle- 
bener.  The  seed  I  got  from  the  State  Experiment  Station  was  of  the  same  variety. 
1  planted  this  seed  about  eight  years  ago,  and  the  result  of  the  test  was  also  over  14 
per  cent. 

The  sugar  industry  got  a  bad  blow  the  year  the  farmers  raised  about  three  carloads 
of  beets  for  the  Menomonee  Falls  factory  by  being  wholly  unprofitable.  Farmers  did 
not  understand  the  crop  cultivation  and  did  not  take  proper  care  of  same,  and  the 
labor  question  was  a  serious  one.  Of  late  years  farmers  have  had  hard  work  to  hire 
hands  to  do  the  necessary  farm  work  which  they  are  accustomed  to  do  with  the  aid 
of  machinery,  to  say  nothing  about  the  hand  work  they  must  perform  in  sugar-beet 
fields.  Afiide  from  that,  the  beets  were  raised  too  far  from  a  railroad' station;  hence 
the  interest  was  killed  right  there. 

Before  we  ever  thought  of  the  Menominee  Falls  factory  a  brewer  of  Milwaukee 
wanted  to  build  a  sugar  factory  at  Burlington;  bought  a  farm  and  promised  to  build. 
The  citizens  of  Burlington  gave  him  all  the  encouragement  they  could;  they  collected 
money  and  sent  a  committee  with  this  capitalist  to  look  into  the  Nebraska  factories. 
It  was  favorably  impressed,  but  the  whole  plan  fell  through  because  the  farmers 
would  not  sign  enough  acreage.  The  capitalist  wanted  2,500  acres  pledged  for  three 
years.  The  farmers  around  this  town  were  not  pressed  hard  enough  to  take  it,  and 
the  beet^sugar  interest  is  a  thing  of  the  past 

The  capital  went  back  to  its  old  stand-by,  brewing  beer,  and  the  farmers  kept  on 
milking  cows,  and  will  do  so  until  they  get  hold  of  something  that  pays  better.  We 
now  have  a  milk-condensing  factory  at  Burlington  that  receives  about  50,000  pounds 
of  milk  daily  in  winter,  and  I  believe  it  would  be  a  hard  matter  to  turn  the  farmers 
to  any  other  course,  as  this  is  a  home  enterprise,  and  we  are  in  a  section  of  country 
with  the  right  kind  of  grass. 

Yours,  truly,  John  Spieker. 

Caledonia. — The  business  men  of  Caledonia  and  the  farmers  of  the 
vicinity  are  taking  an  active  part  in  promoting  an  interest  in  the  beet- 
sugar  industry  at  this  point.  Recent  press  dispatches,  under  date  of 
December,  announced  that  plans  have  been  matured  for  building  a 
plant  costing  $600,000.  This  naturally  suggests  a  plant  with  a  daily 
capacity  for  slicing  600  tons  of  beets.  The  promoters  of  this  enter- 
prise are  Louis  Volters  and  Joseph  Stehlik. 

Clinton. — At  Clinton  several  public  meetings  were  held  and  the 
sugar  industry  discussed.  At  these  meetings  parties  from  Janesville 
outlined  the  requisites  necessary  for  establishing  a  sugar  factory. 

Eau  Claire. — At  this  place  also  considerable  interest  has  been 
aroused.  It  is  only  8  miles  distant  from  Chippewa  Falls,  which  is 
already  operating  a  factory.     Consideration  of  the  question  at  £^ 
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There  seems  to  be  a  very  great  variation  in  the  sugar  content,  even  with  beets  grown 
on  apparently  the  same  soil  and  under  the  same  conditions.  The  factory  reports  that 
the  beets  for  1904  contained  14.45  per  cent  of  sugar  as  against  15.6  per  cent  in  1903. 

There  has  been  some  talk  of  a  factory  at  this  place;  but  1  do  not  think  there  is 
much  prospect  for  one  for  some  years,  as  the  one  at  Menominee  can,  and  will  be  glad 
to,  use  all  the  beets  grown  in  this  section  for  a  long  time  to  come,  as  their  season's 
run  has  been  very  short. 

I  am  not  in  position  to  give  you  names  and  addresses  of  growers,  as  I  am  per- 
sonally acquainted  with  but  few  of  them.  Most  of  these  speak  favorably  of  the 
growing  of  beets.  As  to  my  own  opinion  on  the  matter,  if  you  care  for  it,  I  will  say 
that  I  believe  it  a  fine  thing  for  the  growers  and  the  country  generally. 

Yours  truly, 

Silas  S:  Smith. 

Madison. — Late  in  the  season  Madison  took  up  actively  the  consid- 
eration of  establishing  the  beet-sugar  industry.  Beeti*  have  heen 
grown  here  for  the  factory  at  Janesville  and  were  pronounced  by  the 
management  of  that  institution  of  excellent  quality. 

Madison  is  situated  between  two  beautiful  lakes.  It  is  surrounded 
by  an  old  substantial  farming  community,  accustomed  to  the  better 
modes  of  farming.  It  is  the  location  of  the  State  experiment 
station  and  the  home  of  Prof.  W.  A.  Henry,  its  director.  He  has 
been  very  active  in  experimenting  and  studying  the  interests  of  the 
beet-sugar  industry  in  the  State  for  a  number  of  years.  He  took  an 
active  part  in  considering  the  installation  of  this  factory  at  Madison. 
With  reference  to  this  enterprise  the  American  Sugar  Industry  and 
the  Beet  Sugar  Gazette  has  the  following  to  say  under  date  of  Decem- 
ber 20,  1904: 

Work  on  the  new  600-ton  beet-sugar  factory  will  be  commenced  as  soon  as  the 
weather  will  permit  excavation.  Contracting  for  acreage  is  in  progress  and  farmers 
are  signing  rapidly  upon  the  following  basis:  The  minimum  price  of  beets  is  to  be  $4.50 
per  ton.  For  all  beets  testing  over  14  per  cent  the  company  will  pay  25  cents  more 
per  ton.  The  company  will  also  pay  25  cents  per  ton  in  November  to  farmers  hold- 
ing their  beets  and  not  anxious  for  early  shipments.  The  company  will  furnish 
expert  advice  to  the  farmers  in  caring  for  their  crops,  and  all  testing  and  taring  will 
be  done  by  men  appointed  by  Prof.  W.  A.  Henry,  of  the  University  of  Wisconsin. 
Outside  shippers  will  l^e  granted  a  rate  of  25  cents  per  ton  for  a  distance  of  50  miles, 
and  all  car  shipments  will  be  weighed  by  the  Western  Railway  Weighing  Association. 

With  reference  to  the  organization  and  installation  of  this  plant,  the 
Eau  Claire  Leader,  under  date  of  December  3,  reprints  from  the 
Madison  State  Journal  the  following  statement: 

A  sugar-beet  factory  for  Madison  costing  nearly  three-quarters  of  a  million  is  one 
of  the  immediate  coming  additions  to  industrial  Madison.  Articles  of  incorporation 
with  a  capital  of  $700,000  were  filed  in  the  office  of  the  secretary  of  state  to-day  for 
the  Dane  County  Sugar  Refining  CJompany.  Theodore  Hapke,  of  Chicago,  one  of  the 
principal  owners  of  the  factory  recently  opened  at  Janesville,  and  United  States 
District  Attorney  William  G.  Wheeler,  of  Janesville,  are  in  the  city  in  its  interest 
to-day  and  brought  the  articles  with  them.  The  factory  will  be  a  duplicate  of  the 
one  at  Janesville  and  will  probably  be  built  on  the  east  side  of  the  city  in  the  town 
of  Burke.    It  will  have  a  maximum  capacity  of  800  tons — that  is,  it  will  be  able  to 
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grind  that  many  tons  of  beets  every  twenty-foor  hours.  The  incorporators  whose 
names  are  attached  to  the  articles  are  C.  8.  Jack  man,  Arthur  P.  Burnham,  azkd 
W.  G.  Wheeler,  of  Janesville,  but  the  principal  owners  of  the  business  will  be  James 
Davidson,  of  West  Bay  City,  Mich.,  and  Mr.  Hapke,  chief  owners  of  the  Janesville 
plant. 

Mr.  Hapke  will  open  an  office  in  the  city  immediately  to  push  the  new  enter|»ise 
and  will  begin  contracts  with  the  farmers  at  once  to  buy  their  beets.  He  asks  no 
bonus  of  the  city  of  Madison  or  any  other  parties,  but  wants  their  moral  support  and 
encouragement,  which  he  feels  confident  of  getting.  The  plant  will  occapy  a  lai^ 
space  of  ground,  as  such  plants  do,  and  will  have  a  pulp-drying  factory  also.  He 
says  Dane  County  soil  is  admirably  adapted  to  the  raising  of  beets  and  that  numy 
Dane  County  farmers  who  raised  beets  for  him  this  summer  for  the  Janesrille 
factoiy  raised  as  much  as  20  tons  to  an  acre.  They  are  paying  at  Janesville  ^oO  a 
ton  for  beets  off  the  wagon.  The  supply  of  sugar,  says  Mr.  Hapke,  is  not  keeping 
up  with  the  constantly  increasing  demand,  and  he  predicts  a  prosperous  future  for 
the  sugar-beet  business. 

To  which,  by  way  of  comment,  the  editor  of  the  Leader  adds: 

The  business  men  of  Eau  Claire  city  and  the  farmers  of  Eau  Claire  County  should 
bear  in  mind  that  a  sugar  factory  can  be  had  here  just  as  soon  as  the  necessary  acre- 
age is  subscribed.  Let  this  not  be  forgotten  or  put  aside.  With  a  very  little  exertion 
we  can  have  a  plant  costing  $750,000  and  employing  500  hands. 

Manitowoc. — The  Milwaukee  News  prints  a  report  from  Manitowoc, 
dated  December  13,  which  reads  as  follows: 

At  a  meeting  called  to  interest  farmers  of  the  county  in  sugar-beet  raising  at  Frances 
Creek,  70  tillers  of  the  soil  discussed  the  subject  in  all  details  yesterday,  and  it  is 
probable  that  a  beet-sugar  factory  will  be  located  here.  C.  A.  Watrous,  of  the  Cale- 
donia Beet  Sugar  Company,  addressed  the  meeting. 

Prairie  Du  Chien. — For  some  time  the  business  interests  of  Prairie 
Du  Chien  have  been  actively  considering  the  proposition  of  establish- 
ing a  sugar  factory.  Beets  have  not  been  grown  around  this  locality 
extensively  except  in  an  experimental  way.  Mayor  Mortimer  and 
others  of  the  town  have  been  actively  negotiating  with  the  manage- 
ment of  the  Janesville  factory  with  a  view  to  securing  a  factory  at 
this  place.  It  appears  that  a  proposition  was  made  to  Prairie  Du 
Chien  interests  that  a  factory  of  800  tons  capacity  would  be  built  at 
this  place  to  operate  in  1905,  provided  contracts  for  5,000  acres  of 
beets  are  secured.  In  order  to  defray  the  expenses  of  securing  this 
acreage  the  city  donated  $2,500  from  its  treasury.  With  reference  to 
this  project,  the  American  Sugar  Industry  and  Beet  Sugar  Gazette 
quotes  Mr.  E.  C.  Amon,  who  is  secretary  of  the  progressive  associa- 
tion and  cashier  of  the  Crawford  County  Bank  of  Prairie  Du  Chien,  as 
follows: 

We  have  made  arrangements  with  Mr.  Theodore  Hapke,  of  Janesville,  to  locate  a 
BUgar  factory  here  this  spring.  We  are  to  secure  an  acreage  of  5,000,  and  have  men 
out  who  are  working  among  farmers  for  a  3-year  contract.  We  will  have  the  neces- 
sary acreage  by  March  1.  Farmers  are  very  enthusiastic  over  the  prospect  of  a  sugar 
factory  here. 

Racine. — During  the  past  year  there  has  been  considerable  discus- 
sion on  the  subject  of  establishing  a  beet-sugar  factory  at  Racine. 
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This  probably  grows  out  of  the  agitation  that  has  taken  place  at  Cale- 
donia and  Mount  Pleasant  near  this  city.  It  appears  that  the  inter- 
est aroused  in  this  instance  is  coming  from  the  farmers  themselves, 
headed  by  Mr.  Alois  Volter,  who  has  been  connected  with  sugar-beet 
growing  in  Michigan  and  Wisconsin  for  some  time,  and  Mr.  Joseph 
Shalik,  editor  of  the  Slavic,  the  leading  Bohemian  paper  of  the  North- 
west. It  is  proposed  that  the  farmers  in  these  localities  absorb  about 
$200,000  worth  of  stock. 

Some  consideration  has  been  given  to  the  location  of  the  factory  at 
Caledonia,  and  also  to  establishing  it  at  Kacine,  which  is  a  manufac- 
turing point  of  some  note.  Several  meetings  have  been  held  at  Racine 
and  by  the  farmers  at  Caledonia.  It  appears  that  public  interest 
aroused  in  this  place  maj^  eventually  result  in  the  establishment  of  a 
factory. 

Wateetown. — For  some  time  the  farming  district  surrounding 
Watertown  has  been  growing  sugar  beets  for  the  factory  at  Menomonee 
Falls.  It  is  one  of  the  original  sites  selected  by  the  Wisconsin  Sugar 
Company  as  available  for  establishing  a  factory.  Kailroad  interests 
particularly  are  urging  this  place  as  a  proper  location. 

Sfakta. — Under  date  of  December  20,  in  the  American  Sugar 
Industry  and  Beet  Sugar  Gazette,  of  Chicago,  occurs  the  following 
with  reference  to  Sparta's  interest  in  the  beet-sugar  industry: 

Messrs.  G.  W.  Bartlett  and  Lew  Roberts  who,  with  William  Van  Antwerp,  came 
here  from  Sparta  to  interview  the  Janesville  Beet  Sugar  Company  with  regard  to  put- 
ting up  a  factory  at  Sparta  returned  w^ith  a  very  favorable  report  and  the  assurance 
that  if  the  citizens  of  Sparta  take  hold  of  the  matter  as  they  should  a  factory  can  be 
erected  inside  of  a  year.  If  a  beet-sugar  plant  is  put  in  at  Sparta,  it  will  probably  be  a 
duplicate  of  the  one  at  Janesville.  The  representatives  of  the  Janesville  company 
will  visit  Sparta  in  the  course  of  a  week  to  consult  with  the  business  men  and  farmers 
in  regard  to  the  matter,  and  if  satisfactory  terms  can  be  made  the  plant  will  no  doubt 
be  installed  next  year. 

Menomonie. — Considerable  interest  has  been  aroused  at  this  place 

touching  the  building  of  a  sugar  factory.     This  is  in  Dunn  County,  a 

little  west  of  Chippewa  Falls  and  Eau  Claire.     It  has  grown  beets 

more  or  less  for  the  factory  at  Menomonee  Falls  in  past  years.     The 

Menomonie  Times,  with  reference  to  conditions  and  the  practicability 

of  establishing  a  sugar  factory  at  this  place,  wrote  Prof.  W.  A.  Henry, 

director  of  the  State  Experiment  Station  at  Madison.    Professor  Henry 

has  pursued  a  constant  study  and  investigation  of  soil  conditions, 

crop  productions,  markets,  and  the  development  of  the  agricultural 

resources  of  the  State  generally.     His  reply  is  very  suggestive  and  to 

the  point.     Since  Professor  Henry  is  the  highest  authority  in  the  State 

on  all  subjects  touching  its  agriculture,  I  reproduce  a  portion  of  this 

letter  which  appeared  in  the  Eau  Claire  Leader,  December  24, 1904: 

Replying  to  your  request  of  December  17,  I  will  say  that  in  my  talk  before  the 
people  assembled  in  the  Congregational  Church  in  your  city,  which  talk  was  purely 
an  accident,  I  told  them  among  other  things  that  if  any  State  east  of  the  Rocky        ^ 
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Mountains  could  euoceBsfully  rapport  beet-eugir  factorieB  k  was  Wiaconmn.  I  told 
ttiem  further  that  we  now  had  three  factories  in  BUOceflBfol  operation  in  Wiso&naB, 
the  olde8t  one  at  Menomonee  Falla  close  to  Milwaukee,  and  two  factories  numiog 
this  year  for  the  first  time,  one  at  Janesville  and  one  at  Chippewa  Falls. 

A  representative  of  the  Chippewa  Falls  factory,  a  Mr.  Postcl,  has  recently  been  to 
your  city  soliciting  beet  acreage.  I  wish  to  say  that  I  have  known  Mr.  Poetel  for 
some  time,  and  I  am  also  acquainted  with  Mr.  Wagner,  manager  of  the  Menomonee 
Falls  and  Chippewa  Falls  beet-sugar  factoiieB.  Both  these  gentkoien  are,  so  fin*  as 
I  am  aware,  reliable  and  have  always  carried  out  their  contcactaand  proBusesia 
regard  to  Ijeet  factories  and  the  purchase  of  beet^. 

I  told  your  people  in  my  Httle  talk  that  it  was  not  time  yet  for  a  sugar  factory  to 
be  built  at  Menomonie;  that  a  factory  eosta  from  $400,000  to  1800,000,  and  that  in 
could  not  expect  capitalist!  to  invest  that  large  sum  of  money  until  they  were  wm 
that  the  farmers  would  grow  beets  enough  to  properly  ajeul  profitably  snpport  such  a 
mammoth  institation.  Farmers  can  not  prudently  contract  to  grow  beete  for  three 
to  five  years  until  they  know  whether  they  want  to  grow  them  at  all  or  not,  and 
whether  there  is  a  profit  in  growing  them.  No  factory  can  afford  to  locate  at  a  given 
point  until  it  can  have  at  least  8,000  acres  ol  beets  contracted  for  five  years  in  advance. 

The  farmers  ol  Dunn  County  should  next  season  grow  not  less  than  1,500  acres  d 
beets.  The  Chippewa  Falls  factory  will  furnish  the  seed,  send  men  to  explain  the 
work,  and  give  all  advice  and  counsel  necessary  to  properly  carry  on  the  work.  The 
next  fall  these  beets  can  all  be  shipped  to  Chippewa  Falls  and  there  be  made  into 
sugar.  The  price  of  beets  runs  from  |I4.60  to  |5.50  per  ton.  The  yield  runs  from  8 
to  20  tons  per  acre,  generally  12  to  15  under  favoral^  conditions. 

Now,  if  you  can  grow  1,500  acres  ol  beets  at  Menomonie  the  coming  aeason,  and 
can  get  $60  to  |70  per  acre  for  the  crop,  it  will  bring  a  whole  lot  of  money  to  your 
community. 

If  the  people  around  Menomonie  will  grow  1,500  acres  of  beets  next  year  and  2,000 
or  3,000  the  following  year,  I  am  sure  capitalists  will  be  willing  to  come  to  your  town 
the  third  year  and  put  up  a  factory,  provided  at  that  time  the  farmers  are  still  satis- 
fied with  the  business. 

Let  me  say  in  conclusion  that  the  beet-sugar  mdustry  offers  a  fine  opportunity  for 
Dunn  County.  You  can  grow  eight  or  ten  thousand  acres  of  beets  in  your  county 
and  still  raise  as  much  clover,  com,  and  other  crops  as  now.  I  would  rather  see 
Dunn  County  go  into  the  beet  growing  than  into  tobacco  production.  Every  dollar 
of  beet  money  will  go  to  the  farmer,  to  the  boys  and  girls  who  help  weed,  to  the 
railroad  companies  for  freight;  and  thus  the  money  will  be  well  distribnted.  Your 
business  men  should  take  this  matter  up  and  push  it  vigorously,  as  it  means  a  whole 
lot  of  money  for  Menomonie. 

Beets  should  be  grown  in  rotation  and  never  twice  on  the  same  land  until  other 
crops  have  intervened.  Wisconsin's  sugar  bill  is  over  $6,000,000  a  year,  or  $20,000  a 
day.  Why  not  produce  the  sugar  and  save  that  vast  snm  to  the  State  instead  of 
sending  it  to  Germany  or  Cuba?  I  sincerely  hope  your  people  wUl  podi  tha 
matter. 

WYOMING. 

There  are  three  or  four  places  in  Wyoming  actively  investigatiDg 
the  establishment  of  the  beet-sugar  industry.  Generally  its  conditions 
are  quite  similar  to  those  of  Montana,  Idaho,  and  Colorado.  These 
have  been  thoroughly  outlined  in  the  discussions  of  the  agricultural 
conditions  of  those  States.     The  consideration  of  this  subject  for  this 
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State  must  necessarily  be  confined  to  a  few  points,  though  there  are 
very  many  places  adapted  to  this  industry  when  the  State  shall  become 
more  densely  populated,  and  when  railroads*  and  other  developing 
agencies 'shall  make  all  parts  more  accessible. 

Like  other  mountain  States,  it^  energies  have  been  directed  largely 
to  its  mining  interests.  Its  agricultural  development  is  of  later  date, 
and  promises  much  under  the  infiuenoe  of  irrigation.  Extensive  agri- 
enlture  Tfill  be  confined  necessarily  to  districts  accessible  to  irrigating 
facilities^ 

The  principal  streams  affording  water  for  irrigation  are:  The  Green 
fiiver  and  its  tributaries,  draining  to  considerable  extent  the  southern 
and  eastern  half  of  the  Yellowstone  Park,  flowing  south  through 
Sweet  Water  County;  the  Big  Horn  and  its  tributaries,  which  rises  in 
the  central  part  of  the  State  and  flows  north  through  Fremont  and  Big 
Horn  counties,  covering  a  large  part  of  the  northwestern  comer  of 
the  State;  the  Powder  and  Belle  Fourche,  in  the  northeastern  part, 
flowing  north;  the  first  watering  Johnson  and  Sheridan  and  the  second 
Cook  and  Weston  counties;  the  North  Platte  and  its  tributaries,  in  the 
southeastern  corner  of  the  State,  flowing  east,  covering  Carbon  and 
parts  of  Matrona,  Converse,  Albany,  and  Laramie  counties. 

The  principal  sections  of  the  State  now  under  consideration  are 
naturally  those  having  already  established  irrigation  systems  and 
which  are  better  developed  in  agricultural  production,  viz,  the  south- 
eastern part,  watered  by  the  North  Platte  and  its  tributaries,  and  the 
northwestern  part,  watered  by  the  Big  Horn  and  its  tributaries. 

The  State  has  some  peculiar  advantages  of  its  own  applicable  to  the 
beet-sugar  industry.  It  has  extensive  coal  fields  covering  a  large  part 
of  the  State.  The  quality  is  of  the  best  lignite  variety.  Mines  are 
being  rapidly  developed.  This  State  is  fast  demonstrating  its  ability 
to  furnish  its  own  people  and  those  of  surrounding  States  with  a  cheap 
fuel  of  good  quality. 

In  addition  to  this,  in  several  sections  of  the  State  large  oil  fields 
have  been  discovered.  This  petroleum  product  has  proven  itself  a 
very  extensive  fuel  resource.  The  coal,  petroleum,  and  mineral 
deposits  are  stimulating  increased  transportation  facilities  and  general 
industrial  development. 

The  State  possesses  those  admirable  qualities  of  climate  e^jpecially 
favorable  to  root  growing,  and  especially  many  days  of  sunshine  for 
the  elaboration  of  sugar  in  the  beets.  At  present  Wyoming  is  one  of 
the  greatest  grazing  States  in  the  Union.  Stock  interests  would  be 
enhanced  especially  by  the  installation  of  the  beet-sugar  industry. 

Fort  Laramie. — Various  interests  have  concerned  themselves  from 
time  to  time  in  that  section  in  Laramie  County  near  Fort  Laramie. 
This  is  the  junction  of  the  Laramie  River  and  the  North  Platte.  Irri- 
gation has  developed  to  a  considerable  extent  in  that  locality;  it  has 
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railroad  facilities,  and  is  especially  promising  for  the  installation  of 
the  beet-sugar  industry.  No  doubt  a  factory  will  be  located  some- 
where in  Laramie  County  in  the  near  future. 

LovELL  AND  Garland. — There  is  a  large  colony  of  Mormons  settled 
in  what  is  known  as  the  Big  Horn  Basin.  Stimulated  by  the  advan- 
tages of  this  settlement  and  the  geneml  adaptability  of  the  soil  and 
climate,  the  district  has  been  under  investigation  for  some  time.  The 
Utah  Sugar  Company,  in  which  the  leaders  of  the  Mormon  Church  are 
interested,  have  been  giving  considerable  attention  to  the  claims  of  this 
section  in  Wyoming. 

Byron  Session,  president  of  the  *' Mormon  stake"  and  the  principal 
officer  of  his  sect  in  that  locality,  announced  that  the  Mormon  interests 
in  sugar  production  in  Utah  will  build  a  factory  of  800  tons  daily 
capacity  in  this  section,  to  be  in  operation  in  1905. 

A  test  of  beets  grown  here  by  the  Utah  Sugar  Company  showed  an 
average  of  14  per  cent  sugar,  and  proved  that  their  maturity  is  much 
earlier  than  in  the  State  of  Utah.  The  location  of  the  factory  is  to  be 
at  Lovell  or  Garland.  Whichever  place  is  selected,  it  is  quite  prob- 
able that  the  other  will  follow  with  a  factory  some  time  in  the  near 
future. 

Of  this  project,  under  date  of  October  9,  the  Salt  Lake  City  (Utah) 
Herald  has  the  following  to  say: 

Last  summer  representatives  of  the  Utah  Sugar  Company  visited  Big  Horn  County 
in  the  interest  of  this  enterprise.  They  made  an  analysis  of  the  soil,  thorough  testa 
of  the  beets  grown  in  that  locality,  and  all  other  investigations  deemed  necessary. 
As  the  result  of  this,  it  is  announced  unqualifiedly  that  next  spring  work  will  be 
started  on  a  sugar  factory  at  Lovell  that  will  cost  $800,000. 

Sheridan. — The  location  of  a  factory  at  Sheridan  has  been  more  or 
less  under  consideration  for  the  past  three  or  four  years.  The  soil  has 
been  tested,  beets  have  been  grown  which  have  proven  of  fine  quality, 
and  natural  conditions  seem  very  favorable  to  such  an  entei^prise. 

During  this  summer  parties  interested  in  sugar  production  in  north- 
ern Colorado,  around  Longmont,  Loveland,  and  Fort  Collins,  have 
been  making  special  investigations  of  this  place.  F.  M.  Shaw,  a  spe- 
cial promoter  representing  the  interests  of  the  Fort  Collins  factory, 
and  Mr.  Patterson,  of  Loveland,  investigated  this  field  in  the  latter 
part  of  the  fall.  In  January  Mr.  Patterson,  assisted  by  Mr.  Loukes, 
cashier  of  the  First  National  Bank  of  Sheridan,  and  Mr.  Masters,  one 
of  the  leading  ranchmen  and  cattlemen  of  that  section,  were  actively 
promoting  the  establishment  of  a  factory  at  this  place.  The  two  gen- 
tlemen in  interest  at  Sheridan  visited  the  factory  and  beet  fields  at 
Fort  Collins  and  were  quite  enthusiastic  in  the  movement.  Prospects 
for  a  factory  at  this  point  hinge  largely  upon  the  disposition  of  the 
farmers  to  grow  the  beets.  Indications  point  to  a  factory  at  Sheridan 
in  the  near  future. 
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BECAFITULATION   OP  NEW  FACTORY  PROJECTS. 

Locations  where  armngements  are  complete  for  the  establishment 
of  factories  in  1905  (12  in  num'ber),  with  the  capacities  of  the  plants  in 
'tons  of  beets  daily,  are  as  follows: 

California:  Ck>lu8a,  400  tons. 

Colorado:  Lamar,  500  tons;  Brush,  600  tons;  Holly,  600  tons. 

Iowa:  Davenport,  5Q0  tons. 

Illinois:  Riverdale,  350  tons. 

Montana:  Billings,  600  tons. 

Utah:  Gunnison,  600  tons;  Lewiston,  600  tons. 

Washington:  North  Yakima,  600  tons. 

Wisconsin:  Madison,  600  tons. 

Michigan:  Blissfield,  600  tons. 

The  other  points  at  which  factories  will  quite  probably  be  built  in 
the  near  future  (32  in  number)  are  as  follows: 

Colorado:  Brush,  Julesburg,  Craig,  Sterling. 
Idaho:  Caldwell. 

Iowa:  Iowa  City,  Des  Moines,  Marshalltown. 
Michigan:  Sault  Ste.  Marie. 
Montana:  Conrad. 

Kansas:  St.  Francis,  Arkansas  City,  Emporia,  Lakin,  Deerfield,  Garden  City. 
Nebraska:  North  Platte,  McCook,  Culbertson. 

Wisconsin:  Burlington,  Caledonia,  Eau  Claire,  Green  Bay,  Manitowoc,  Prairie  du 
Chien,  Bacine,  Watertown,  Sparta,  Menomonie. 
Wyoming:  Fort  Laramie,  Lovell,  Garland,  Sheridan. 

CLIMATIC  COlTBITIOllS  AND  FABM  AKD  FACTOBT  EESULTS  FOE 

1904. 

FAVOBABLE  CLIMATIC  CONDITIONS. 

Generally  speaking,  the  season  has  been  quite  favorable  throughout 
the  beet-growing  districts.  In  many  respects  the  year  seems  to  have 
been  a  turning  point  for  the  industry.  As  a  rule,  factories  after  clos- 
ing the  campaign  of  1903  were  unable  to  secure  sufficient  acreage. 
The  general  favorableness  of  the  season  of  1904:,  coupled  with  the  bet- 
ter adaptability  of  the  growers  to  beet  production,  has  brought  about 
much  better  satisfaction  among  the  farmers,  greatly  improving  the 
prospects  for  the  next  season.  Labor  for  the  fields  was  much  more 
easily  secured  than  usual.  While  the  acreage  for  each  factory,  as  a 
rule,  was  less,  the  average  yield  of  beets  was  much  better  and  the  per- 
centage of  sugar  and  purity  of  the  beets  was  remarkably  high. 

Throughout  the  beet-growing  districts  conditions  were  not  so  favor- 
able for  other  crops.  This  has  produced  a  general  feeling  favorable 
to  beet  growing.  Conditions,  methods,  and  results  of  the  beet  crops 
are  now  so  generally  appreciated  that  farmers  are  much  better  qualified 
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to  make  deductions.  Viewing  the  country  as  a  whole,  the  beet-sugar 
industry  may  be  generally  considered  progressive.  This  is  more 
particularly  due  to  the  following  reasons: 

BETTER  METHODS  AND  IMPROVED   FACIUTEES. 

There  is  a  very  marked  improvement  of  methods  throughout  the 
country.  Factories  are  more  insistent  on  methodical  supervision  of 
the  beet  growing — selection  of  land,  distribution  of  better  seed,  and 
better  cultivation.  The  farmers  are  giving  more  attention  to  the 
growing  of  beet  crops,  the  preparation  of  the  seed  bed,  cultivation, 
doing  things  at  the  proper  times,  and  are  getting  much  better  results. 

Factories  through  the  country  during  the  season  gave  considerable 
attention  to  improvements  in  methods  and  facilities.  Especially  note- 
worthy is  the  introduction  of  processes  for  more  complete  extraction  of 
the  sugar  in  the  molasses.  This  is  accomplished  usually  by  the  proc- 
esses known  as  "osmose"  and  **steffin."  Most  of  the  factories  use 
the  osmose  process  for  the  more  nearly  complete  extraction  of  sugar 
from  the  molasses.  In  order  to  accomplish  this  work  to  a  greater 
extent  many  have  installed  the  steffin  process. 

In  addition  to  improvement  of  the  factories  themselves,  the  year  has 
been  marked  by  a  vast  improvement  in  the  installation  of  switches, 
country  dumps,  branch  railroads,  trolley  lines,  irrigation,  better  wagon 
roads,  more  satisfactory  contracts  with  the  farmers,  and  better  rela- 
tions between  the  factories  and  the  beet  growers. 

The  improvement  is  also  noticeable  on  the  farms  around  factories 
where  beet  growing  has  obtained  for  a  considerable  time.  Soil 
improvement  is  especially  noticeable.  As  a  rule,  in  eveiy  factory  dis- 
trict the  average  yield  has  been  higher  than  that  of  any  other  j-ear 
since  the  beginning  of  the  industry. 

To  the  same  extent  is  noticeable  the  improvement  of  the  auxiliary 
features  of  the  beet-sugar  industry.  Throughout  the  length  and 
breadth  of  the  beet-sugar  belt,  especially  in  the  beet -sugar  factory 
districts,  there  is  a  very  rapid  increase  in  cattle  feeding,  breeding,  and 
creamery  production. 

The  beet-sugar  districts  have  greatly  improved  and  increased  gen- 
eral agricultural  resources.  Rotation  is  more  generally  practiced,  and 
fertilization  of  the  soil  is  becoming  the  rule.  These  districts  are  per- 
manently establishing  the  crops  to  be  grown  in  rotation  with  sugar 
beets. 

At  the  close  of  no  other  3^ear  has  there  been  so  many  different  enter- 
prises for  the  establishment  of  additional  factories  on  foot.  Indica- 
tions point  at  this  time  to  a  large  number  being  installed  in  the  country 
during  the  next  two  years. 

Along  with  the  general  improvement  of  methods  and  results  on  the 
farm  is  the  introduction  of  improved  implements.     It  may  be  said  that 
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there  is  a  general  tendency  to  do  away  with  much  of  the  hand  labor 
incident  to  sugar-beet  growing.  At  present  a  large  part  of  the  labor 
of  growing  this  crop  is  in  the  hand  work  required  in  bunching,  thin- 
ning, weeding,  and  harvesting  the  crop.  From  many  places  are 
pei)orted  special  implements  introduced  for  the  first  time  this  season, 
designed  for  bunching  the  beets.  These  are  generally  denominated 
'*  blockers."  At  present  this  is  accomplished  with  the  hoe  in  the  hands 
of  a  laborer  passing  down  the  row,  clipping  out  the  beets  from  spaces 
in  the  row,  leaving  bunches  7  to  10  inches  apart.  The  purpose  of  the 
'^  blocker"  is  to  do  this  work.  It  is  an  implement  working  automat- 
ically, and  pulled  by  a  horse,  and  it  bunches  or  "  blocks  "  two  rows  at 
once. 

At  present  harvesting  the  beets  is  accomplished  by  the  aid  of  simple 
plow  harvesters,  w^hich  cut  off  the  tap  roots  of  the  beets,  loosening  and 
to  an  extent  elevating  them.  Following  this  comes  the  hand  laborer, 
removing  the  crowns  with  a  knife  and  piling  the  beets  read}*-  for  load- 
ing into  wagons.  The  ^'  Yankee"  is  diligently  trying  to  invent  a  har- 
vester, one  that  will  loosen,  elevate,  top,  cleanse  from  dirt,  and  load 
the  beets  into  wagons.  Quite  a  number  of  these  were  tried  for  the 
first  time  this  ye^v  with  considerably  more  success  than  in  any  previous 
year.  Enough  has  been  demonstrated  by  these  different  harvesters  to 
indicate  that  we  are  eventually  to  have  a  harvester  which  will  accom- 
plish much  of  the  work  now  done  b}'  hand. 

SUGAR  BEETS   AND   HAIL   STOBMS. 

In  many  places  in  the  Mississippi  Valley  and  the  intermountain 
States  the  hailstorm  is  the  terror  of  the  farmer.  As  a  rule  such  storms 
do  not  cover  large  areas.  Oftentimes,  however,  they  almost  totally 
destroy  the  crops  on  the  areas  covered,  bringing  loss  and  ruin  in  their 
wake.  They  often  beat  the  vegetation  in  the  fields  into  a  bruised  and 
shapeless  mass.  Few  crops  can  recuperate  under  such  circumstances, 
and  certainly  none  so  quickly  or  completely  as  sugar  beets.  I  have 
seen  the  same  field  of  beets  twice  in  one  year  denuded  of  every  vestige 
of  leaves,  with  the  beet  crowns  bruised  and  battered  up,  recover  and 
produce  a  tonnage  averaging  with  beets  in  a  near-by  locality  not  dis- 
turbed by  hail. 

Sugar  beets  carry  their  own  insurance  against  a  hailstorm.  This  is 
a  fact  well  worthy  of  consideration  by  farmers  planting  crops  in  beet- 
growing  sections,  and  one  which  is  now  thoroughly  appreciated  by 
such  farmers.  The  views  presented  in  Plates  I  and  II  illustrate  the 
hardiness  of  sugar  beets  under  such  conditions  when  well  started. 

Plate  I  represents  a  field  of  beets  doubly  afflicted  on  June  27,  1902, 
the  picture  (fig.  1)  being  taken  the  next  day.  The  field  belongs  to  Jessa 
Forbes,  near  Kerse}',  Colo.  First,  a  terrific  hailstorm  on  this  date 
destroyed  the  leaves  of  the  beets.    Then,  following  the  hail,  came 
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excessive  rains  which  iSooded  the  field,  causing  the  beets  to  fall  over 
on  their  sides  apparently  completely  washed  out  of  the  ground. 

Figure  2  shows  the  same  field  of  beets  as  it  appeared  on  July  23 
following.  As  soon  as  the  owner  could  get  on  his  land  after  the  bail 
and  flood,  the  beets  were  given  a  deep  cultivation,  and  were  straight- 
ened up  with  hand  and  hoe.  As  shown  in  figure  2  the  beets  have 
fully  recovered  and  show  a  healthful  growth  with  abundant  foliage 
only  twenty-six  days  after  the  storm. 

Figure  3  shows  a  view  of  the  same  field  taken  September  5,  just 
prior  to  the  harvest.  These  beets  were  a  little  bent  and  unshapely, 
but  they  yielded  16  tons  per  acre,  with  high  sugar  content  and  purity-. 
What  other  crop  could  have  made  such  a  showing? 

Plate  II  represents  the  field  of  R.  F.  Alden  hailed  out  June  27,  the 
view  (fig.  1)  being  taken  June  28. 

Figure  2  represents  specimens  of  beets  taken  from  the  field  six  days 
after,  showing  the  growth  of  foliage  in  that  short  period. 

Figure  3  represents  the  same  field  as  it  appeared  September  5,  just 
prior  to  the  harvest.  This  field  yielded  24  tons  per  acre,  with  high 
sugar  content  and  purity. 

EXPERIMENTS  ALONG   NEW  LINES. 

During  the  season  there  has  been  a  great  deal  of  experimentation  in 
beet  growing  in  the  fields.  The  Bureau  of  Plant  Industry  of  the 
Department  of  Agriculture  is  endeavoring  to  produce  a  race  of  beets 
having  seed  balls  containing  but  a  single  germ  (see  p.  161).  At  the 
present  time  the  seed  commonly  used  has  from  1  to  7  germs  in  each 
seed  ball,  many  of  them  producing  that  many  plants.  It  is  evident 
that  this  very  materially  increases  the  difficulties  and  expense  of  thin- 
ning. By  the  single-germ  seed  it  is  expected  to  do  away  with  a  large 
part  of  this  work  and  expense. 

The  Bureau  of  Plant  Industry  is  also  endeavoring  to  establish  the 
production  of  home-grown  seed  (see  p.  177).  For  this  purpose  it  has 
been  furnishing  different  factories  and  growers  in  the  country  high- 
quality  seed.  It  hopes  to  develop  seed  of  higher  germinating  power, 
which  will  produce  beets  of  higher  sugar  content  and  purity. 

The  Bureau  is  also  experimenting  to  discover  the  elements  of  fer- 
tility required  in  the  different  sections  where  sugar  beets  are  grown 
(see  p.  167).  For  this  purpose  it  is  conducting  fertilizer  experiments. 
Many  of  the  factories  throughout  the  country  cooperated  with  the 
Bureau  in  promoting  this  experimental  work.  Results  of  much  of 
this  work  have  already  indicated  a  great  field  for  future  improvement. 
These  experiments  will  be  continued  and  extended. 

The  results  of  the  year  demonstrate  that  the  beet  crop  is  very 
remunei-ative,  compared  with  others.  Our  farmers,  with  their  better 
understanding  of  the  crop  and  methods  of  production,  are  considerably 
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reducing  the  coat  of  the  work.  Taking  the  average  yield  the  country- 
over,  coupled  with  the  average  price,  there  is  no  other  field  crop  that 
can  make  as  favorable  a  showing.  The  average  gross  receipts  per 
acre  for  the  beet  crop  during  the  year  were,  in  round  numbers,  about 
$50  per  acre.  The  average  net  returns,  after  deducting  the  cost  of 
production,  were  from  $15  to  $20.  We  have  a  great  many  instances 
of  farmers  receiving  $100  to  $125  per  acre. 

There  are  many  things  which  denote  the  general  beneficial  effects  of 
the  beet-sugar  industry.  These  are  especially  noticeable  in  States 
where  the  industry  has  been  established  to  a  considerable  extent.  In 
Utah,  Colorado,  and  Wisconsin  the  press  and  public  are  thoroughly 
convinced  of  its  usefulness.  Enough  has  already  been  developed  to 
indicate  that  it  may  be  the  developing  industry  of  Idaho,  Wyoming, 
Montana,  and  many  other  places  whose  conditions  and  resources  agri- 
culturall}'^  are  in  their  infancy.  The  status  of  the  industry  in  Colorado 
furnishes  the  greatest  object  lesson  of  all. 

In  the  following  pages  I  give  a  review  of  the  status  of  the  industry 
in  the  several  States  in  which  it  has  been  established,  and  an  account 
of  the  operations  of  the  several  factories  and  their  results  for  the  year 
1904: 

CALIFORNIA. 

It  may  be  stat^ed  that  prevalent  conditions  in  California  were  gen- 
erally quite  favorable  during  the  3'^ear.  The  industry  has  been  grad- 
ually growing  up  to  the  boundary  lines  set  for  it  some  time  ago.  The 
factories  in  the  State,  while  not  numerous,  are  unusually  large.  This 
practicall}'  has  the  same  effect  as  the  building  of  a  larger  number.  It 
has  taken  several  years  for  some  of  these  concerns  to  increase  beet 
growing  in  their  districts  to  the  point  where  the  supply  of  beets 
equals  the  demand. 

The  operations  of  the  year  developed  nothing  of  special  importance 
that  is  new.  Each  year  adds  to  the  irrigation  facilities  of  the  beet- 
growing  districts.  This  applies  to  irrigation  from  running  streams, 
from  storage  reservoirs,  and  from  artesian  wells.  Probably  the  most 
noticeable  improvement  in  connection  with  the  industry'  is  the  rapidly 
growing  stock-feeding  interest  induced  by  the  sugar  industry.  In 
general  the  operations  of  the  five  factories  which  were  running  in 
California  in  1904  may  be  summarized  as  follows: 

The  average  acreage  of  the  factories  in  operation  was  6,560  acres. 

The  average  yield  per  acre  was  12. 01  tons. 

The  factories  worked  an  average  of  79,000  tons  of  beets. 

They  produced  in  sugar  an  average  of  18,662,380  pounds,  or  9,331.19  short  tons, 
l>er  factory. 

The  sugar  content  of  the  beets  averaged  15.74  per  cent;  the  purity,  81.13. 

Altogether  the  factories  paid  to  the  farmers,  in  round  numbers,  12,000,000  for 
beets. 
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Of  the  eight  factories  in  this  State  three  did  not  operate  this  year. 

Crockett. — The  factory  at  Crockett  was  a  combined  beet-sugar 
plant  and  Hawaiian  sugar  refinery.  It  lias  ceased  the  production  <A 
beet  sugar  and  continues  as  a  refinery. 

Watsontille. — ^The  factor}'  at  Watson ville  has  been  closed  during 
three  campaigns. 

Altarado. — This  factory  was  eighty-two  da)'s  in  operation  during 
this  campaign.  The  rainfall  was  irregular  and  scant  during  the  winter 
preceding  the  season  of  1904,  very  little  falling  in  the  months  of  January 
and  February.  This  caused  farmers  to  fear  a  shortage  and  impelled 
them  to  seed  for  grain  or  hay.  In  March  there  was  too  much  rain, 
preventing  field  work.  Precipitation  occurred  on  twenty -six  days  in 
the  month.  Only  15  acres  of  l^eets  were  sowed  previous  to  April  1. 
From  April  until  August  good  growing  weather  prevailed,  with  July 
and  August  not  too  hot.  In  August,  before  the  beets  gave  any  out- 
ward signs  of  maturity,  such  as  the  yellowing  of  the  lower  leaves^  the 
district  had  a  comparatively  heavy  rain.  This  was  followed  by  heavier 
and  more  copious  rains  during  the  last  third  of  September.  As  a  con- 
sequence, the  beets  continued  to  grow  at  the  expense  of  both  sugar 
and  purity. 

The  beet  crop  is  growing  in  favor  with  the  farmers,  as  they  now 
pay  more  attention  to  rotation  and  to  cultivating  their  crops,  thus 
getting  more  tons  per  acre.  Beets  were  furnished  the  factory  this 
year  by  24(>  contracting  farmers.  The  price  paid  for  beets  was  f 5 
per  ton. 

Prospects  for  next  3^ear  depend  upon  the  rainfall  during  January, 
February,  and  March.  If  plenty  of  rain  falls  during  this  time,  pros- 
pects are  good  for  the  planting  of  about  6,000  aci'es  of  beets  next 
year. 

The  factory  usually  plants  one-third  each  of  the  varieties  of  seed 
named  below,  with  their  sources  of  supply:  Wohanka  &  Co.,  Frag. 
"Zuckerreichste;"  W.  Mette,  Quedlinburg "Elite" Kleinwanzlebener; 
Kleinwanzlebener  "Original." 

The  prevalent  soil  in  the  district  is  sandy  loam,  subject  to  overflow. 
All  beets  are  grown  without  iiTigation. 

Betteravia. — Conditions  for  beet  growing  were  quite  favorable  in 
this  vicinity  during  the  season.  Beets  for  this  factory  mature  early, 
the  sugar  campaign  usually  beginning  the  first  part  of  July.  The  beet 
crop  general!}'  was  very  satisfactor}'  throughout  all  the  districts  fur- 
nishing it  a  suppl3\  This  year  the  factory  began  slicing  beets  July  10. 
The  amount  of  beets  worked  was  the  largest  in  the  history  of  the 
factory. 

Ciiixo. — Weather  conditions  were  quite  favorable  for  beet  growing 
in  the  early  season.  Spring  i*ains  were  quite  abundant.  Beets  were 
grown  for  this  factory  in  some  districts  where  planting  can  be  done 
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as  early  as  February.  Considerable  acreage  was  planted  early,  and 
in  these  fields  thinning  was  in  progress  as  early  as  April.  Through 
this  month  luins  were  quite  abundant.     The  stand  of  beets  was  good. 

About  4,000  acres  of  beets  were  planted  in  the  vicinity  of  the  fac- 
tory. Considerable  acreage  was  planted  in  the  vicinity  of  Anaheim 
and  Orange  and  at  other  places  some  distance  from  the  factory. 

The  company  is  experimenting  in  a  new  locality,  near  Thermal, 
where  beets  mature  much  earlier.  If  the  beets  prove  of  good  quality, 
by  planting  sufficient  acreage  in  this  district  the  factory  will  be 
enabled  to  begin  operations  much  earlier.  This  plant  did  not  operate 
this  season.  The  beets  from  this  district,  approximately  35,000  tons, 
were  shipped  to  the  plant  at  Oxnard,  which  belongs  to  the  same 
company. 

Los  Alamitos. — The  work  of  this  factorv  has  done  much  to  revolu- 
tionize  agricultural  conditions  in  its  vicinitj^.  The  farming  area  sur- 
rounding it  was  originally  an  immense  sheep-grazing  ranch.  Seven 
years  ago  this  factory  was  built.  It  started  on  its  career  reclaiming 
this  wild  expanse  of  grazing  land.  A  large  part  of  its  beet-growing 
lands  is  now  under  irrigation,  water  being  supplied  from  flowing  wells. 
In  the  vicinity  now  are  annually  fed  a  large  number  of  cattle  and 
sheep  for  the  Los  Angeles  market.  The  plant  .owns  considerable 
acreage.  It  is  also  interested  in  the  Bixby  Land  Company,  which 
owns  a  large  tract  of  land  in  this  vicinity. 

The  waste  molasses  and  pulp  bj^-products  are  all  utilized  to  the  best 
advantage.  The  molasses  is  sold  under  contract  to  feeders,  who  mix 
it  with  their  hay  when  it  is  stacked,  where  it  is  allowed  to  go  through 
the  sweating  process  and  is  afterwards  fed.  This  seems  to  produce  a 
very  palatable  and  desirable  feed. 

The  sugar  company  installed  this  season  the  osmose  process  for 
more  complete  extraction  of  sugar  from  the  molasses.  This  will 
reduce  this  waste  product  to  a  small  amount. 

All  crops  in  southern  California  during  the  latter  part  of  the 
growing  period  were  affected  to  a  considerable  extent  by  the  hot  dry 
weather.  As  most  of  the  beet-growing  plats  of  this  district  are 
irrigated,  this  drought  did  not  affect  the  beet  crop  so  much. 

The  general  results  of  growing  beets  were  satisfactor3\  Beets  have 
always  shown  a  very  high  quality  here.  During  one  week  this  season 
the  beets  received  showed  average  sugar  contents  reaching  almost  to 
19  per  cent,  with  a  purity  over  83. 

This  district  received  a  bountiful  supply'  of  winter  rain,  one  down- 
pour the  latter  part  of  December,  1904,  amounting  to  2.1  inches. 
Such  a  rain  in  the  winter  in  this  district  means  much  for  crops 
generally. 

The  farming  district  is  using  extensively  for  fertilizer,  especially 
for  fruit  lands,  the  refuse  lime  cake  produced  by  this  factory. 
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OxNARD. — This  factory  had  an  unusually  large  supply  of  beets  for 
this  campaign.    Many  of  these  came  from  the  Chino  district. 

As  usual  the  sugar  contents  were  very  high,  ranging  from  16  to  17 
per  cent,  while  the  coefficient  of  purity  of  beets  averaged  85. 

This  factory  haa  developed  large  feeding  interests,  the  company 
being  interested  in  a  large  ranch  near-by  on  which  it  feeds  sevend 
thousand  head  of  cattle  annually. 

Owing  to  the  hot,  dry  weather  prevailing  during  the  latter  part  of 
the  growing  season  the  average  tonnage  of  beets  was  not  up  to 
standard;  but  this  result  was  accompanied  by  a  higher  sugar  content 
and  purity,  which  offset  to  a  considerable  extent  the  lower  tonnage. 

The  unfavorable  season  affected  all  crops,  and  comparatively  the 
beet  crop  gave  better  results  than  the  rest. 

COLORADO. 

Conditions  throughout  the  State,  both  north  and  south,  were  excep- 
tionally good  during  the  past  year.  Farmers  are  demonstrating  bet- 
ter adaptability  to  the  work,  and  are  producing  more  and  better  beets 
at  less  cost.  There  were  some  floods,  insect  attacks,  and  hail  storms, 
with  consequences  somewhat  local  and  not  of  general  importance. 

Indications  point  to  considerable  extension  of  the  beet-sugar  pro- 
duction in  this  State  in  the  near  future.  At  the  present  time  the  six 
northern  plants  in  the  State  are  associated  together  under  one  manage- 
ment. The  same  interests  have  organized  the  Great  Western  Sugar 
Company,  with  a  capitalization  of  $20,000,000.  This  company  pro- 
poses to  put  in  several  new  plants  in  the  State,  three  of  which  are 
already  planned  and  settled  for  next  year. 

There  has  been  a  very  remarkable  growth  of  the  stock-feeding  inter- 
ests of  the  State,  and  an  especially  noticeable  and  satisfactory  increase 
in  the  use  of  pulp.  All  the  factories  in  the  State  are  now  able  to  dis- 
pose of  all  the  pulp  at  a  good  price.  Several  of  them  had  to  turn  away 
large  orders  for  this  by-product.  Appreciation  of  pulp  feeding  in 
Colorado  has  developed  more  quickly  than  in  any  other  State  manu- 
facturing beet  sugar. 

It  might  be  said  that  the  industry  itself  has  moved  along  more  satis- 
factorily in  this  State  than  in  any  other.  Conditions  seem  to  be  highly 
suitable  to  the  industry  wherever  a  factory  has  been  built.  The  State 
is  naturally  proud  of  the  industry,  as  there  is  every  reason  it  should  be. 

As  indicating  the  appreciation  of  the  work  done  by  the  United  States 
Department  of  Agriculture,  I  quote  from  an  article  in  the  Denver 
Post  of  January  1,  1905: 

Several  years  ago  a  man  sat  in  his  office  in  Denver  and  read  a  Government  pam- 
phlet on  the  beet-sugar  industry.  He  had  never  been  guilty  of  such  a  thing  before. 
He  never  expected  to  be  again.  But  he  had  already  received  several  similar  pam- 
phlets, all  about  beet  sugar,  and  he  decided  to  wade  through  the  subject  and  be 
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done  with  it.  Instead,  he  waded  through  and  began  with  it.  The  more  he  read 
the  more  he  became  interested.  He  sent  back  to  Washington  lor  more  information. 
He  got  it — by  the  bookful.  He  went  into  a  thorough  personal  investigation  of  the 
beet-sugar  proposition.  He  was  not  afraid  of  a  thing  because  it  was  new.  All  he 
cared  about  was  whether  it  was  a  good  business  venture.  He  was  a  Westerner  and 
the  West  takes  chances  and  sees  success  a  long  way  ahead.  It  is  less  hampered  and 
broader  visioned  than  the  East.    Therefore  he  invested  in  beet  sugar. 

That  man  was  John  F.  Campion,  the  father  of  the  beet-sugar  industry  of  Colorado, 
that  lusty  infant  that  has  shot  up  out  of  all  proportion  to  the  probabilities.  Five 
years  ago  the  first  beet-sugar  factory  was  built  in  Colorado.  To-day  in  the  produc- 
tion of  sugar  beets  this  State  leads  the  country. 

The  following  is  a- summary  of  the  results  for  all  the  Colorado  fac- 
tories for  1904: 

The  average  acreage  of  the  factories  was  4,939  acres. 

The  average  yield  per  acre  was  12.32  tons  of  beets. 

The  factories  worked  an  average  of  6,115  tons  of  beets. 

They  produced  in  sugar  an  average  of  13,839,311  pounds  or  6,919.65  short  tons. 

The  sugar  content  of  the  beets  averaged  15.64  per  cent;  the  purity,  82.46. 

The  factories  i)aid  to  the  farmers  for  beets,  approximately,  12,751,595. 

Eaton. — The  contracted  area  for  growing  beets  for  this  factory  was 
somewhat  less  than  formerly.  However,  the  farmers  have  received 
more  training,  and  with  favorable  conditions  the  beet  crop  has  been 
considerably  more  satisfactory. 

Irrigation  was  aided  in  the  early  season  by  more  than  usual  rainfall. 
Better  results  in  beet  crops  were  secured  than  in  any  previous  year. 
Prospects  are  good  for  next  year. 

The  Eaton  Sugar  Compan3''s  campaign  lasted  sixty-one  days,  and 
was  most  satisfactory^  in  every  respect.  A  very  favorable  season, 
resulting  in  a  heavy  tonnage  per  acre,  a  growing  familiarity  with  the 
crop  and  the  dying  out  of  prejudices,  an  increased  confidence  in  the 
sugar  company  and  its  methods,  and  low  prices  for  other  farm  products 
all  cause  farmers  to  view  the  beet  crop  with  more  favor  than  ever. 

A  machine  to  dig  and  elevate  beets  where  they  were  to  be  topped 
from  a  platform  by  hand  was  tried  the  early  part  of  the  season,  but 
was  not  considered  a  success. 

About  200  farmers  grew  beets  for  the  factory.  A  price  of  $5  per 
ton  at  the  factory  or  loaded  on  cars  was  paid  for  beets.  Prospects 
could  not  be  better  and  the  factory  anticipates  a  large  acreage  for 
next  year. 

Nearly  one-half  of  the  seed  planted  is  the  Original  Klein-wanzle- 
bener.  The  best  results  in  growing  beets  come  from  a  clay  loam 
which  has  been  in  alfalfa  and  is  then  put  into  beets,  followed  by  pota- 
toes, then  beets,  then  alfalfa  again. 

Fort  Collins. — ^This  plant  secured  an  acreage  sufficient  for  a  full 
supply  of  beets.  The  season  opened  very  auspiciously,  indicating  a 
bountiful  supply  of  beets. 

Arrangements  were  made  with  the  Department  of  Agriculture  for 
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conducting  experiments  with  soil  fertilizers  and  in  seed  production  to 
test  conditions  for  producing  home-grown  seed,  especially  those  with 
the  single  germ. 

I  have  called  attention  in  this  report  to  the  enormous  increase  of 
stock  feeding  in  the  State  as  a  result  of  feeding  by-products  of  the 
sugar  factories.  As  an  indication  of  the  extent  of  this  around  this 
factory,  I  clip  from  the  Beet  Sugar  Gazette,  of  January  5,  1905,  in 
which  a  local  paper  of  recent  date  is  quoted  as  follows: 

The  sugar  factory  has  }>een  compelled  to  turn  away  35,000  head  of  sheep  and  2,000 
head  of  cattle,  because  this  year's  supply  of  pulp  had  all  been  contracted  for  and  is 
now  being  fed  on  or  near  the  factory  grounds.  There  are  now  on  pulp  and  alfal& 
ration  on  the  factory  grounds,  and  in  pens  near  by,  17,692  sheep  and  lambs  and  3,322 
head  of  cattle.  Several  shipments  of  sheep  and  cattle  fattened  on  pulp  and  alfalfa 
have  been  made  from  the  factory  feeding  pens  in  the  last  few  days. 

Near  the  clOvse  of  the  beet  harvest  the  beet  growers  and  their  fami- 
lies were  entertained  by  the  factor^"  management.  This  gave  those 
interested  in  growing  the  beets  for  the  factory  an  opportunity  to  wit- 
ness the  process  of  sugar  manufacture,  and,  incidentally,  to  come  into 
closer  acquaintance  with  the  factory  management,  all  of  which  indi- 
cates better  feeling  between  the  two  interests  of  the  sugar  industry. 

Grand  Junction. — This  factory  has  been  idle  for  two  years.  It 
secured  acreage  this  season  sufficient  to  furnish  a  full  campaign.  The 
beets  were  grown  at  various  points  tributarj^  to  the  railroad  deliver- 
ing beets  to  Grand  Junction.  About  4,700  acres  altogether  were 
contracted. 

The  season  was  quite  favorable.  It  is  about  three  weeks  earlier  in 
the  Grand  River  Valley  than  in  any  other  part  of  the  beet-growing 
area  of  Colorado. 

While  this  facto rj'  has  been  operated  through  three  campaigns 
before,  many  of  its  beets  for  this  season  were  grown  in  practically  new 
territory.  The  results  have  been  very  encouraging.  It  is  safe  to 
assume  that  the  work  of  this  year  has  placed  this  plant  on  a  substan- 
tial basis  among  the  successful  plants  of  Colorado.  Under  the  stimu- 
lus of  its  success  this  3^ ear  it  has  arranged  to  double  the  capacit\'  of 
the  plant  for  next  season.  Work  on  this  extension  will  begin  inmie- 
diately,  in  order  to  have  it  in  readiness  for  the  next  campaign. 

The  factory  is  finding  ready  sale  for  its  pulp,  a  large  part  of  which 
is  disposed  of  under  contract  to  Goslim  Brothers,  extensive  feeders. 
The}'  arc  feeding  at  present  800  head  of  cattle  and  15,000  head  of 
sheep. 

The  campaign  covered  a  period  of  one  hundred  and  twenty  days. 
The  territory  growing  l)eets  for  the  factory  extends  104  miles  east  of 
Grand  Junction,  17  miles  west,  and  98  miles  south.  The  difference  in 
elevation  between  the  lowest  and  highest  land  which  was  in  beets  last 
season  was  about  1,600  feet.     Consequently  there  is  quite  a  variety 
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of  climatic  conditions.     The  past  season,  however,  has  been  quite 
favorable. 

In  public  favor  the  beet  crop  has  made  a  tremendous  leap  this  season. 
When  the  company  was  reorganized  in  1903  beet  growing  -^as  in 
great  disfavor  among  the  farmers  of  this  section.  For  several  monthi^ 
it  required  the  unceasing  and  untiring  efforts  of  a  number  of  experi- 
enced men  to  secure  contracts  for  4,000  acres ;  whereas  now,  after  a  short 
period  of  solicitation  by  the  field  superintendents,  they  have  secured 
contracts  for  4,500  acres  for  next  year  (the  contracts  being  written  for 
one  year  only).  This  great  change  in  sentiment  is  due  largely  to  the 
irresistible  determination  of  the  new  company.  Much  is  also  due  to 
the  services  of  an  efficient  corps  of  field  superintendents.  Generally 
the  district  possesses  an  abundance  of  water  for  irrigation.  The  ful- 
fillment by  the  company  of  every  representation  and  agreement  has 
added  much  to  the  general  revival  of  confidence  among  the  farmers. 

Contrary  to  expectations,  experience  this  year  has  shown  gencrall}' 
that  the  beet  crop  in  this  section  does  not  do  well  following  alfalfa. 
This  is  observed  almost  universally  in  this  locality.  The  opposite  is 
true  on  the  eastern  slope  of  Colorado  and  throughout  Utah  and  Idaho. 
Experience  demonstrates  here  also  that  beets  can  be  "irrigated  up" 
successfully.  The  district  planted  about  3,700  acres,  and  of  these 
2,600  acres  were  "irrigated  up."  There  has  been  an  impression 
among  agriculturists  that  attempts  to  practice  this  on  a  large  scale 
would  be  disastrous. 

The  factory  had  1,000  contracting  farmers  this  season.  It  paid  ?5 
per  ton  for  beets  delivered  at  the  factory  or  the  nearest  shipping  point. 

It  used  Rabbethge  &  Giesecke's  Kleinwanzlabener  seed,  Dippe 
Brothers'  Elite  Kleinwanzlabener,  and  C.  Braune\s  Kleinwanzlabener 
seed,  about  as  much  of  the  first-named  as  of  the  last  two  together. 

It  is  difficult  to  describe  the  lands  in  the  territory,  as  they  are  quite 
variable.  There  may  be  three  or  four  different  soils  in  one  field. 
Roughly,  they  may  be  divided  into  three  classes:  The  red  light  loam 
on  the  mesas,  the  gray  adobe  (with  variations)  in  the  middle  belts,  and 
the  dark  sandy  loam  in  the  bottom.  The  red  light  loam  raises  the  most 
shapely  beets,  and,  in  point  of  sugar  and  purity,  the  richest.  The 
gray  adobe  soil  produces  good  tonnage,  but  a  short  ill-shaped  beet. 
The  bottom  land  gives  the  heaviest  tonnage,  usually  with  compara- 
tively good  sugar  content  and  purity. 

Greeley. — The  season  from  the  start  was  quite  favorable  to  beet 
growing.  The  contracted  area  for  growing  beets  was  not  as  large  as 
that  of  last  year.  It  was  estimated  that  the  supply  for  the  factory 
would  probably  be  larger,  from  the  facts  that  the  factory  had  exer- 
cised considerably  more  care  in  selecting  its  growers,  and  that  these 
were  better  accustomed  to  beet  growing. 

A  flood  during  the  summer  destroyed  a  few  fields.     It  is  demon- 
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Btrated  that  some  lands  not  so  favorable  to  potato  production,  whidi 
is  the  main  crop  of  the  district,  are  more  productive  in  beet  growing. 

The  quality  of  the  beets  for  the  season  maintained  the  usual  aver- 
age, and  the  yield  was  larger  than  for  any  preceding  year  since  the 
factory  has  been  in  existence. 

The  Greeley  Sugar  Company's  campaign  lasted  seventy-five  days, 
and  was  most  satisfactory.  About  412  farmers  grew  beets  for  the 
factory.  The  price  for  beets  was  S>5  per  ton  at  factory  or  loaded  on 
cars. 

LoNGMONT. — The  management  of  the  sugar  factory  here  gave  more 
attention  than  usual  to  the  selection  of  the  beet  growers,  preferring 
those  who  by  previous  experience  had  demonstrated  capabilities  with 
this  crop.  The  contracted  area  is  not  as  large  ad  last  year,  but  the 
season  proved  very  satisfactory  and  beet  growing  was  quite  successful. 
Prospects  for  next  year  are  excellent. 

LovELAND. — This  factory  contracted  for  a  full  acreage  this  year. 
The  plantings  as  a  rule  produced  a  good  stand.  The  factory  has  now 
operated  four  years.  Each  of  these  has  been  quite  satisfactory  to  all 
concerned.  It  has  accomplished  much  in  developing  the  facilities  of 
the  farming  community  in  its  vicinity.  It  has  built  and  equipped  a 
railroad  15  miles  in  length,  especially  devoted  to  its  own  uses.  During 
the  past  season  it  extended  this,  built  from  it  spurs  and  sidetracks, 
and  also  constructed  several  country  dumps,  where  farmers  can  deliver 
their  beets  to  the  cars  at  short  distances  from  their  fields. 

The  farming  area  surrounding  this  district  shared  in  the  generally 
favorable  climatic  conditions  which  prevailed  all  through  northern 
Colorado.  Through  rainfall  and  irrigation  a  bountiful  supplj^  of  water 
was  secured  for  all  crops.  The  present  year  has  been  the  best  in  beet 
cropping  of  any  in  the  history  of  the  factory. 

RocKYFORD. — The  season  has  been  quite  favorable  throughout  the 
beet-growing  territory  of  this  plant  during  the  year.  Heavy  rains  fell 
in  June,  very  much  increasing  the  moisture  supply,  which  is  generally 
secured  from  irrigation.  An  unusually  large  crop  of  beets  was  grown 
and  delivered  to  the  factory.  These  were  of  good  yield  per  acre  and 
high  quality.  The  crop  was  threatened  in  its  earlier  stages  more  or  less 
by  worms,  but  the  injury  proved  of  little  importance,  and  did  not 
result  in  any  considerable  damage. 

Every  sugar  plant  requires  overhauling  during  the  summer,  if  for 
no  other  purpose  than  to  effect  the  repairs,  which  are  considerable. 
At  this  time  most  factories  also  receive  considemble  improvement  by 
the  installation  of  new  and  better  features.  During  the  season  this 
plant  installed  steam  power  to  take  the  place  of  electric  motore  for- 
merly in  use. 

The  factory  started  up  the  latter  part  of  September.  On  account 
of  excessive  rains  interfering  with  the  harvest,  it  closed  down  for  a 
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few  days,  but  resumed  operations  October  5.  These  rains  occurring 
at  the  harvest  had  a  tendency  to  materially  lower  the*  sugar  contents 
of  the  beets  for  a  couple  of  weeks. 

Sugar  City. — Most  of  the  land  producing  beets  for  this  factory  was 
plowed  up  in  the  fall.  The  plant  owns  about  12,000  acres;  most  of 
the  beets  are  grown  on  its  own  land.  These  are  leased  to  farmers  for. 
beet-growing  purposes.  Independent  of  this  about  2,400  acres  were 
contracted  among  300  farmers.  In  all,  4,400  acres  have  been  haiTested. 
The  factory  paid  $5  flat  per  ton  for  beets. 

The  plant  has  been  experimenting  with  nitrate  of  soda  as  a  fertilizer. 
Two  thousand  acres  of  the  lands  belonging  to  it  were  treated  with 
this  in  preparing  the  land  for  the  crop  of  1904.  In  addition  to  the 
nitrate  of  soda,  the  company  applied  experimentally  several  different 
commercial  fertilizers  in  order  to  demonstrate  their  comparative 
merits. 

Stock  feeding  here  has  increased  at  a  considerable  rate,  one  com- 
pany feeding  3,000  head  of  cattle.  In  this  way  the  waste  molasses 
and  pulp  by-products  are  disposed  of. 

The  factory  had  a  campaign  of  about  one  hundred  and  ten  days.  The 
past  season  was  generally  good  for  the  beet  crop  in  the  locality.  It 
grows  in  favor  with  farmers,  especially  those  who  have  been  success- 
ful. Encouraged  by  favorable  results  this  year,  they  will  grow  beets 
more  liberally  next. 

A  new  patented  harvesting  and  topping  machine  Vas  tried  this  season, 
but  was  not  perfectly  satisfactory  in  its  work.  The  ground  had  to  be 
in  a  particular  condition;  when  the  ground  was  a  little  too  damp  or  too 
dry,  it  would  not  work  satisfactorily;  but,  as  all  machinery  of  this  kind 
is  still  in  the  experimental  stage,  the  difficulties  that  have  developed 
will  probably  be  remedied.  An  implement  of  this  kind  is  very  much 
to  be  desired. 

Irrigation  is  practiced  generally  in  this  semiarid  region  and,  with 
sufficient  water  and  the  right  kind  of  farming,  beets  are  undoubtedly 
the  most  reliable  and  advantageous  crop.  The  soil,  quantity  of  water 
available  for  irrigation,  method  of  cultivation,  and  particularly  the 
energy  and  skill  of  the  grower  decide  the  issue  of  growing  beets. 

Land  that  has  been  in  alfalfa  for  three  or  more  years  produces 
a  satisfactory  tonnage  of  beets.  Fertilizers,  outside  of  barnyard 
manure,  are  not  resorted  to,  as  a  rule,  in  this  part  of  the  country 
except  experimentally.  Rotating  with  alfalfa  will  produce  a  satisfac- 
tory crop.  The  company  had  in  one  piece  481  acres  of  beets  on  land 
previously  in  alfalfa.  This,  the  second  year  in  beets,  it  yielded  10,100 
tons,  or  an  average  of  more  than  20  tons  to  the  acre. 

Windsor. — The  area  planted  to  beets  for  this  factory  was  somewhat 
less  than  that  of  last  season;  however,  it  produced  quite  a  satisfactory 
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supply  for  the  campaign,  whicb  lasted  fifty-fire  days.  About  110 
farmers  grew  beets  for  the  factory. 

There  were  early  indications  of  the  destructive  eflFects  of  the  army 
worm,  which,  however,  were  finally  confined  to  small  spots,  not 
spreading  much,  the  damage  being  much  less  than  anticipated. 

Last  year  labor  troubles,  here  and  at  other  places  in  the  northern 
part  of  the  State,  were  more  or  less  prominent.  These  have  adjusted 
themselves.  Growers  and  day  laborers  are  more  generally  satisfied 
with  conditions. 

Stimulated  by  the  output  of  waste  molasses  and  pulp,  feeders  have 
shipped  into  this  place  for  feeding  purposes  15,000  lambs  and  150 
head  of  cattle. 

The  season  was  highly  favorable  and  satisfactory.  Higlier  tonnage 
than  last  year  was  produced.  Farmers  are  more  readily  signing  con- 
tracts and  placing  more  reliance  in  the  beet  crop.  Potatoes,  one  of 
the  principal  crops  upon  which  the  locality  largely  depends,  sold  at  a 
very  low  price.  • 

The  district  was  again  given  an  illustration  of  the  performance  of 
sugar  beets,  following  a  very  severe  hailstorm.  On  July  4  it  destroyed 
almost  everything  growing  in  the  fields.  It  was  especiall}"  severe  on 
potatoes  and  small  grain,  but  its  effects  on  the  beet  crop  wei^e  hardly 
appreciable.  Coupled  with  this  is  the  fact  that  the  farmers  are  becom- 
ing more  adept  at  growing  beets,  producing  cheaper,  with  better 
yield.  The  relation*  between  factor}^  and  farmer  is  that  of  mutual 
friendship. 

During  the  harvest  a  beet  topper  was  tried  at  this  place,  but  with- 
out satisfactory^  results. 

The  factory  pays  a  flat  rate  of  $5  a  ton  for  beets,  the  same  as  most 
of  the  other  factories  in  the  northern  part  of  the  State. 

The  rotation  practiced  is,  first,  potatoes,  then  alfalfa,  then  i^ngar 
beets. 

IDAHO. 

The  State  now  has  three  sugar  factories,  two  of  them  operating  for 
the  first  time  this  season;  the  other  completed  its  second  campaign. 
In  view  of  the  fact  that  all  of  these  factories  are  operating  under 
undeveloped  conditions,  with  new  surroundings  and  with  considerable 
inexf>erienced  help,  results  were  very  satisfactory.  There  are  pros- 
pects for  one  or  two  other  factories  in  the  State  in  the  near  future. 

In  the  small  towns  and  agricultural  district  tributary  to  these  fac- 
tories a  remarkable  improvement  is  to  be  noted.  They  are  especially 
stimulating  settlements  and  building  and  improvements  in  towns  in 
which  they  are  located.  Following  the  sugar  factories  and  benefiting 
by  the  conditions  developed,  there  is  a  general  advance  in  agricultund 
X)roducts  generally. 
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General  results  of  the  State  during  the  year  may  be  summarized  as 
follows: 

The  average  acreage  of  the  factories  was  2.566  acres. 

The  average  yield  per  acre  was  9.81  tons  of  beets. 

The  factories  worked  an  average  of  25, 166  tons  of  beets. 

They  produced  in  sugar  an  average  of  5,865,100  pounds,  or  2,932.5  short  tons. 

The  sugar  in  the  beets  averaged  14.88  per  cent,  and  the  purity  83.52. 

This  year  the  factories  of  Idaho  paid  the  farmers  for  beets  approximately  $377,500. 

Blackfoot. — ^The  factory  was  operated  here  this  year  for  the  first 
time.  It  has  accomplished  much  in  stimulating  busfness  interests.  It 
has  decidedl}'^  encouraged  improvements,,  building  business  blocks  and 
residences,  etc.  The  growing  period  for  beets  was  generally  favor- 
able and,  for  the  first  crop,  was  very  satisfactory.  Considering  the 
district,  the  growing  beets  received  considerable  rain,  which  aided 
materially  in  their  growth  and  development.  The  season  continued 
very  satisfactory  throughout,  the  yields  of  sugar  beets  being  generally 
good.  Results  of  this  year  have  done  much  to  encourage  the  new 
industry  at  this  place.  Contracts  for  growing  beets  for  the  factory 
next  year  are  already  arranged  for  nearly  twice  the  acreage  of  this. 

Idaho  Falls. — ^The  early  season  started  very  favorably,  producing 
a  good  stand  of  healthy  beets. 

Mr.  Thomas  R.  Cutler,  general  manager  of  the  Utah  Sugar  Com- 
pany, with  two  factories  in  Utah  and  two  in  Idaho,  is  the  "  father  of  the 
sugar  industrj' "  in  those  two  States.  He  began  his  career  as  a  sugar 
maker  with  the  commencement  of  the  Lehi  factory,  fourteen  years  ago. 
Due  to  him  more  than  any  other  person  is  the  development  of  this 
industry  in  Utah  and  its  commencement  in  Idaho.  As  to  conditions 
prevailing  this  year  in  these  two  States,  he  makes  the  following  report: 

Salt  Lake  City,  January  14,  1905. 

Dear  Sir:  In  response  to  your  communication  addressed  to  our  agriculturist  of  the 
Fremont  County  Sugar  Company,  Sugar  City,  Idaho,  as  well  as  the  one  written  to 
our  agriculturist  of  the  Utah  Sugar  Company,  we  have  gone  over  these  questions 
thoroughly,  and  the  result  of  our  investigations  is  as  follows: 

The  location  of  the  Fremont  County  Sugar  Company  is  at  Sugar  City,  Idaho.  The 
location  of  our  Idaho  Sugar  Company  is  Idaho  Falls,  Idaho.  The  former  factory 
was  in  operation  this  season  sixty-two  days;  the  latter,  ISfty-eight  days. 

In  Idaho,  for  the  first  time  in  twenty-one  years,  a  severe  frost  occurred  in  the  early 
part  of  June,  and  wheat  that  was  quite  high  was  bitten  very  severely.  Young  beets 
that  were  being  thinned  were  also  touched,  but  in  every  case  where  such  beets  were 
even  burned  black  and  were  left  in  the  ground  they  grew  out  again  and  made  excel- 
lent crops.  Some  of  the  farmers,  however,  got  frightened  and  replanted,  and  these 
did  not  do  as  well  as  those  who  left  their  crops  in  the  ground.  The  farmers  are  very 
much  encouraged,  therefore,  with  the  beet  crop  and  believe  that  it  is  superior  to 
any  other  crop  that  they  can  raise,  as  it  will  stand  the  frost  better  than  grain. 

In  Idaho,  which  is  a  newer  country  than  Utah,  conditions  are  somewliat  reversed. 
Farms  are  of  much  larger  size,  because  of  the  country  being  as  yet  thinly  settled,  ar  d 
this  necessitates  the  employment  of  an  army  of  laborers. 

Until  the  Idaho  Sugar  Company  commenced  operations  foreign  labor  had  not 
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been  applied  to  any  of  the  farming  operations,  but  it  became  necessary,  with  the  ^ 
advent  of  the  Idaho  Sugar  Company,  to  import  Japanese  laborers.  In  so  doing  it  is 
an  advantage  to  have  large  farms  where  gangs  of  Japs  may  be  located  permanently 
in  the  center  to  do  the  work;  therefore  the  same  conditions  that  apply  to  Utah  do 
not  obtain  in  Idaho  at  present,  but  as  the  State  becomes  more  thickly  popnlated 
farms  will  be  cut  up  and  the  same  conditions  will  ensue  there  as  in  Utah.  The 
greatest  consideration  is  the  enormous  quantity  of  available  land  and  the  sapply  oi 
water,  which  is  inexhaustible.  There  is  perhaps  no  other  State  that  is  so  rafudly 
coming  to  the  front  in  agriculture  as  Idaho. 

The  number  of  contracting  farmers  was  350;  the  acres  harvested,  4,650. 

Fremont  County  Sugar  Company  has  also  built  a  slicing  station  7  miles  northwest 
of  the  main  plant,  where  about  half  of  the  beets  for  that  factory  were  sliced  this 
season. 

Yours,  very  truly,  Thomas  R.  Cdtleb,  General  Manager. 

Sugar  City. — The  factory  was  operated  at  this  place  this  year  for 
the  first  time.  Severe  winds  and  heavy  frosts  injured  crops  generally 
in  this  section  of  the  country.  Beets  demonstrated  their  superiority 
as  a  hardy  crop  by  suffering  the  least  damage  of  all.  Generally  speak- 
ing, this  was  small. 

A  special  point  of  interest  in  connection  with  this  plant  was  the  won- 
derful revival  of  business  activity  it  gave  to  the  town,  causing  the 
building  of  residences,  business  blocks,  new  schoolhouses,  opera 
houses,  stores,  etc. 

The  principal  fertilizer  for  the  beet  crop  is  alfalfa  plowed  under  with 
the  green  foliage  during  the  summer  season,  the  ground  being  planted 
to  beets  the  following  year.  In  this  way  it  will  enrich  the  land  for  a 
period  of  two  or  three  years,  and  make  it  produce  excellent  crops  if 
properly  cared  for.  Then  the  crop  may  be  changed  to  grain  and 
alfalfa  for  a  period  of  two  years,  and  then  prepared  for  beets  again. 
In  this  way  excellent  results  may  be  obtained.  If  alfalfa  is  plowed 
under,  potatoes  may  be  grown  from  the  soil  the  same  year.  Barn-3-ard 
manure  also  gives  excellent  results  when  applied  to  the  soil  every 
other  year;  however,  the  alfalfa  is  the  cheapest  fertilizer.  Clover  is 
also  very  good  for  plowing  under,  and  the  same  is  true  of  peas.  This 
question  of  fertilization  is  the  most  important  one  connected  with  rais- 
ing sugar  beets  in  the  intermountain  region,  as  the  soils  are  not  very 
rich  in  humus  in  their  natural  state.  They  can  be  fertilized  with  alfalfa 
as  a  green  manure  at  an  expense  to  the  farmers  of  about  $2  per  acre, 
this  being  the  cost  of  the  seed  necessary  to  plant  an  acre. 

The  Fremont  County  Sugar  Company  had  300  contracting  farmers 
and  4,526  acres  of  beets  were  harvested. 

MICHIGAN. 

General  climatic  conditions  in  the  State  of  Michigan,  while  a  little 
changeable,  were  more  favorable  than  usual.  The  spring  was  late, 
but  finally  opened  up  with  fine  weather,  which  continued  during  the 
early  part  of  the  growing  season.     There  was  plenty  of  rain,  and  it 
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was  quite  evenly  distributed.  Immediately  prior  to  and  during  the 
ripening  of  the  beets  and  the  harvest  the  weather  continued  dry.  The 
ripening  and  harvest  season  was,  as  a  rule,  ideal.  Compared  with 
other  crops,  the  beet  crop  should  be  considered  quite  satisfactory. 

The  most  noticeable  feature  in  connection  with  the  industry  in  this 
State  is  the  fact  that  the  farmers  are  becoming  better  satisfied  and 
more  interested  in  the  sugar-beet  crop.  The  acreage  for  the  factories, 
as  a  rule,  throughout  the  State  was  considerably  less  than  might  be 
desired.  This  was  compensated  for  to  some  extent  by  the  unusually 
high  quality  of  the  beets  and  the  better  yield*  of  the  acreage  planted. 

There  is  quite  a  growing  tendency  on  the  part  of  feeders  in  the 
State  to  increase  the  use  of  pulp.  The  waste  molasses  of  this  State, 
as  a  rule,  is  disposed  of  to  a  Bay  City  concern  for  the  manufacture  of 
alcohol,  the  product  being  of  unusual  quality. 

One  factory  was  removed  from  the  State  to  Wisconsin,  two  have 
ceased  building  while  still  uncompleted,  and  three  others  were  idle. 
Stimulated  by  the  general  good  feeling  of  the  farmers  and  the  largely 
increased  acreage  now  secured,  it  seems  quite  probable  at  this  writing 
that  the  idle  ones  will  be  in  operation  next  year. 

The  results  for  the*  16  Michigan  factories  which  were  in  operation 
may  be  summarized  as  follows: 

The  average  acreage  of  the  factories  was  3, 361  acres. 

The  average  yield  per  acre  was  8.06  tons  of  beets. 

The  factories  operating  worked  an  average  of  27,089  tons  of  beets. 

They  produced  in  sugar  an  average  of  6,491,551  pounds,  or  3,245.8  short  tons. 

The  sugar  in  beets  averaged  15.13  per  cent,  and  the  purity  85.47. 

AH  the  factories  of  Michigan  paid  the  farmers  for  beets  approximately  12,383,854. 

Bay  City. — Considering  the  capacity  and  the  length  of  time  this 
factory  has  been  operated,  the  acreage  planted  to  beets  was  not  very 
satisfactory.  Farmers  were  discouraged  to  some  extent  here,  as  in 
other  places  in  Michigan,  on  account  of  the  two  previous  unfavorable 
seasons.  Generally  the  weather  conditions  proved  quite  favorable 
throughout  the  year,  and  the  yields  were  much  better  than  for  some 
years.     The  quality  of  the  beets  also  was  higher  than  usual. 

There  are  two  plants  at  Bay  City  belonging  to  this  company,  distin- 
guished one  from  the  other  by  the  names  "Bay  City"  and  ''Michi- 
gan." On  account  of  the  small  acreage  planted  and  the  consequent 
scarcity  of  beets,  it  was  decided  not  to  operate  the  Baj'  City  plant,  the 
Michigan  working  the  beets  grown  for  both  concerns. 

Owing  to  the  generally  good  results  of  the  beet  crops  as  compared 
with  other  farm  crops,  farmers  are  taking  considerably  more  interest. 
The  company  is  receiving  quite  an  increased  acreage  for  next  year. 
Applications  for  contracts  for  next  year  began  to  come  in  early,  and 
the  factory  already  has  a  large  number.  There  is  every  indication 
that  its  beet  acreage  will  be  very  much  increased. 

S.  Doc.  160,  58-3 8 
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Alma. — ^The  plant  at  this  place  is  one  of  the  most  successful  be^- 
sugar  factories  in  the  State.  This  year  it  underwent  extensive  repairs 
and  improvements. 

The  results  of  beet  growing  in  this  district  were  generally  satisfac- 
tory. (See  PL  III. )  Like  most  other  factories  in  the  State,  it  failed  to 
secure  sufficient  acreage  to  produce  a  full  supply  of  beets.  The  crops 
planted  were  better  cared  for,  and  better  results  were  obtained  than 
usual.  Farmers  generally  are  more  satisfied  with  beet  growing. 
Indications  are  that  thej^  will  take  more  readily  to  beet  prodnctlon 
than  in  the  past.  As  with  other  factories  in  the  State,  contracts  are 
being  signed  much  more  rapidly  and  to  a  larger  extent^  indicating  a 
full  supply  of  beets  for  next  season. 

This  season  has  been  quite  favorable;  the  beets  have  tested  well  and 
farmers  are  feeling  more  free  to  contract  for  the  next  campaig^n;  still 
the  crop  is  not  thoroughly  established  with  the  farmers.  It  is  grow- 
ing constantly  in  favor  and  would  grow  much  faster  if  it  were  not  for 
the  difficulties  encountered  in  securing  the  necessary  labor. 

Many  think  the  factories  are  requiring  the  farmers  in  this  section 
of  the  country  to  grow  their  beets  with  rows  too  close  together.  It  is 
claimed  the  farmers  have  never  been  used  to  cultivating  anything  in 
rows  as  close  as  20  inches,  and  that  it  causes  them  to  do  verj'  slack, 
slovenly  cultivation  with  implements  in  use.  Good  authority  in 
Michigan  suggests  that,  if  beets  are  put  in  early  in  rows  26  to  28 
inches  apart,  and  thinned  to  8  inches  in  the  row,  just  as  good  results 
will  be  obtained  in  tonnage  and  sugar  as  when  they  are  sown  closer 
together,  and  that  the  farmer  will  do  much  better-cultivation,  which 
means  that  the  crop  can  be  more  cheaply  raised  by  the  average  farmer. 

Experience  with  commercial  fertilizers  has  been  quite  satisfactory. 
In  some  instances  no  benefit  was  noticeable,  but  in  most  cases  the  crops 
increased  from  1  to  3  tons  per  acre.  The  beet-seed  experiments 
conducted  with  American  seed  have  shown  very  favorable  results. 
Larger  tonnage  and  higher  sugar  contents  resulted  from  the  use  of 
American  seed.  This,  of  coui"se,  means  better  satisfaction  to  both  the 
farmer  and  factory. 

The  factory  had  a  machine  made  for  the  purpose  of  harvesting  and 
topping  sugar  beets.  It  was  the  first  attempt  and  it  did  not  work 
well.  It  had  only  a  short  trial,  as  it  was  late  in  completion.  It  could 
pull  the  beets,  but  it  is  not  a  successful  topper  as  yet.  Another  beet 
harvester  was  tried  here  this  fall,  and  it  ivorked  fairly  well,  and  gave 
evidence  that  after  some  more  changes  are  made  it  may  be  a  practical 
harvester. 

The  factory  had  about  1,000  contracting  farmers.  It  generallj'  uses 
three  or  four  different  kinds  of  seed,  mostly  the  Kleinwanzlebener. 

The  prospects  for  next  year  seem  more  favorable  than  they  were 
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for  this  year  at  its  beginning.  Grood  clay  land  generally  gives  the 
best  results  in  growing  the  beets. 

Oaro. — Beet  growing  for  this  factory  has  been  quite  successful  in 
previous  years,  as  compared  with  that  for  other  factories  of  the  State. 
During  the  past  two  j^cars  there  have  been  some  discouragements, 
however.  The  springs  have  been  wet,  cold,  and  unfavorable,  and 
there  has  been  very  wet  weather  at  harvest  time,  the  first  interfering 
with  the  planting,  germination,  and  early  cultivation  of  the  young 
beets,  and  the  latter  with  the  harvesting,  causing  considerable  more 
expense.  On  this  account  the  factory  was  not  able  to  secure  contracts 
for  as  large  an  acreage  as  usual.  However,  under  the  generally 
favorable  climatic  conditions  of  the  season,  a  much  better  crop  of  beets 
was  produced  and  a  lai'ger  total  yield  was  received  in  consequence. 

Careollton. — ^The  plant  at  this  place  belongs  to  the  same  company 
as  the  one  at  Saginaw,  in  its  vicinity.  Its  farming  district  grew  con- 
siderable beets,  but  these  were  worked  by  the  Saginaw  factory.  The 
season  and  the  results  of  beet  growing  were  quite  similar  to  those 
prevalent  in  the  beet-growing  district  of  Saginaw. 

Croswell. — ^This  factorv  shared  in  the  favorable  conditions  for 
growing  sugar  beets  in  the  State.  The  factory  did  not  secure  a  large 
acreage,  but  the  land  planted  to  beets,  as  a  rule,  received  better  culti- 
vation. The  beet  crop  generally  was  much  better  than  at  any  other 
time  during  the  operation  of  the  factory.  Farmers  are  much  better 
satisfied  and  contracts  are  being  signed  for  a  considerably  larger  acre- 
age next  year. 

The  season  has  been  very  good  for  beet  growing,  with  this  excep- 
tion: The  spring  was  late,  backward,  and  cold,  most  of  the  seed 
being  planted  about  the  1st  of  June.  The  summer  and  autumn  were 
normal.  The  seasons  of  19()2  and  1903  were  very  unfavorable  for 
sugar-beet  growing.  For  this  reason  many  farmers  were  discouraged 
and  contracts  covered  a  smaller  acreage  for  this  year;  but  the  results 
obtained  by  the  farmers  were  generally  very  satisfactory  and  profitable. 

A  number  of  varieties  of  beet  seed  were  planted,  including  domes- 
tic, grown  in  the  State  of  Washington,  supplied  by  the  Department  of 
Agriculture.  This  seed,  in  comparison  with  foreign  seed,  was  very 
satisfactory  in  many  ways. 

Hill  dropping  seeders  were  tried;  also  blocking  machines,  but  they 
are  not  yet  satisfactory. 

The  number  of  farmers  who  contracted  to  grow  beets  for  the  fac- 
tory this  year  was  650.  The  factory  paid  $4.50  per  ton  for  12  per 
cent  beets,  with  a  corresponding  increase  or  deduction  of  33J  cents 
per  ton  for  each  per  cent  of  sugar  more  or  less. 

Prospects  are  good  for  1905.  Farmers  are  contracting  fi'eely,  and 
all  have  prepared  their  land  in  the  autumn  for  the  crop. 

The  seed  planted  consisted  of  Mette's  Elite,   Jeansch's  Victrix, 
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Knauer's  Mangold,  and  Hoerning's  Specialital  in  about  equal  propor- 
tions. 

Growers  get  best  results  on  well-drained,  fertile,  fall- plowed  black 
ash  and  elm  land,  which  is  a  dark  clay  loam  with  a  blue  clav  poroua 
subsoil. 

East  Tawas. — ^The  district  around  East  Tawas  shared  the  generally 
favorable  climatic  conditions  for  growing  sugar  beets.  Crops,  during 
the  growing  season,  were  much  better  cared  for,  and  responded  with 
much  better  results  than  hitherto. 

The  plant  has  a  capacity  of  600  tons.  The  campaign  this  year  was 
a  very  short  one,  being  even  shorter  than  that  of  a  year  ago,  owing  to 
the  limited  amount  of  sugar  beets  received  from  the  small  acreage 
planted.  A  year  ago  (1903)  the  season  was  very  unfavorable  and  the 
fall  a  wet  one,  the  ground  freezing  up  early  in  November.  Some 
beets  were  frozen  in  the  ground  and  those  which  were  harvested  had  a 
great  deal  of  earth  frozen  on  them,  making  the  tare  very  heavy.  This, 
of  course,  was  very  unsatisfactory  to  the  farmers;  and  added  to  this 
was  the  fact  that  the  early  appearance  of  frost  prevented  fall  plowing 
to  an}'  great  extent;  consequentlj'^  much  of  the  land  was  not  prepared 
for  sugar  beets  until  spring.  Another  reason  for  the  small  acreage 
was  that  the  very  heavy  snow  during  winter  prevented  the  sugar- 
beet  agents  from  getting  around  among  the  farmers  and  procuring  the 
contracts.  The  late  disappearance  of  the  snow  in  the  spring,  together 
with  the  rains  that  came  during  the  period,  left  the  land  in  bad  shape 
for  early  planting  with  the  result  that  much  of  the  sugar-beet  acreage 
was  planted  altogether  too  late.  After  the  beet  seed  was  in  the  ground, 
heavy  rains  followed,  then  dry  weather  came,  packing  the  ground, 
retarding  the  growth  of  the  beets,  and  preventing  development.  How- 
ever, with  a  dry  fall,  tare  was  very  light  and  the  percentage  of  sugar 
was  very  good.  This  produced  a  better  feeling  among  the  farmers, 
although  the  tonnage  was  light. 

No  experiments  with  fertilizers  were  made  to  any  extent,  and  the 
few  fields  treated  were  drenched  with  the  rains,  and,  being  somewhat 
rolling,  the  effect  was  lost  to  a  great  extent. 

Contracts  for  growing  beets  were  made  with  450  families.  The 
factory  paid  $4.50  per  ton,  delivered,  with  an  addition  of  33i  cents  for 
every  1  per  cent  over  the  12  per  cent  standard. 

The  kind  of  land  which  produces  the  best  beets  in  this  locality,  one 
year  with  another,  is  the  clay  loam  that  is  well  drained.  This  year 
some  of  the  best  results  were  obtained  from  sandy  loams,  and  even 
sandy  loams  of  light  nature.  While  the  tonnage  on  these  lands  wa^ 
not  what  it  should  have  been,  it  was  better  than  on  some  of  the  heavier 
flat  lands  not  properly  drained. 

Taking  it  as  a  whole,  this  has  been  a  very  poor  season  in  this  locality, 
caused  largely  b}^  one  extreme  following  another. 
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Holland. — Beet  growing  around  this  factory  was  very  satisfactory 
during  the  season  of  1904.  The  factory  received  contracts  for  suffi- 
cient acreage;  early  weather  conditions  were  favorable,  producing  a 
good  stand.  The  farming  community  is  made  up  of  people  of  the  frugal 
industrious  German  type.  Apparently  it  has  been  one  of  the  most 
successful  factories  operating  in  Michigan.  The  plant  during  the 
summer  underwent  considerable  improvement,  especially  in  the  addi- 
tion of  two  large  beet  sheds,  materially  increasing  the  stoi'age  capacity 
of  the  factory.     For  1905  prospects  are  good. 

Lansing. — The  opening  of  the  season  was  more  favorable  this  year. 
The  management  secured  a  larger  acreage  than  last  year.  There  was 
considerably  less  difficulty  in  securing  labor  to  do  the  work  in  the  field. 
This,  with  the  better  yields  from  the  fields,  has  materially  aided  the 
factory  in  securing  contracts  for  much  larger  acreage  next  year. 

Marine  City. — This  plant  secured  a  much  larger  contracted  area 
for  growing  sugar  beets  than  last  year,  approximating  3,000  acres. 
The  weather  conditions  were  somewhat  unfavorable  the  latter  part  of 
May  and  the  first  part  of  June.  Considerable  rain,  followed  by  cold 
weather,  interfered  with  planting  and  early  cultivation.  Through  it 
all  the  farmers  generally  secured  a  good  stand,  and  the  weather  was 
quite  favorable  for  cultivation  during  the  months  of  June  and  July. 
This  continued  up  until  the  harvest  was  well  under  way.  About  the 
middle  of  October  heavy  rains  fell;  this  retarded  the  work  of  harvest- 
ing and  materially  affected  the  sugar  contents  of  the  beets  for  a  week 
or  ten  days  thereafter,  after  which  time  better  climatic  conditions 
pre\^ailed,  and  the  beets  soon  assumed  their  former  high  sugar  contents. 

One  of  the  features  of  beet  growing  in  this  vicinity  is  the  interest 
taken  by  business  men  in  the  beet  crop.  At  this  place  a  club  was 
formed,  and  a  field  of  460  acres  planted  to  beets.  These  were  grown 
under  the  direction  of  an  expert,  the  beets  were  cultivated  with  care, 
an  excellent  stand  was  secured,  and  a  very  satisfactory  crop  of  beets 
grown. 

Menominee. — This  factory  succeeded  in  almost  doubling  its  beet 
acreage  this  season.  The  early  part  was  very  favorable,  and  the  stand 
generally  good.  The  season  continued  normal  throughout.  The  fac- 
tory received  a  satisfactory  supply  of  beets.  Farmers  are  generally 
satisfied  with  the  yield.  General  results  of  the  year  have  done  much 
to  place  the  plant  on  a  more  substantial  basis  for  future  operations. 
During  the  summer  it  received  considerable  repairs  and  improvements, 
especially  an  increase  of  the  storage  facilities  for  beets. 

The  normal  capacity  of  this  factory  is  1,000  tons  of  beets  per  day. 
Several  times  during  the  campaign  it  exceeded  this  capacity  100  tons 
or  more. 

Last  year  the  factory  inaugurated  the  policy  of  entertaining  at  the 
factory  its  beet  growers  one  day  during  the  campaign.     Of  these,  3,000 
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assembled  this  year,  examined  tlie  machinery  of  the  enormous  plant, 
saw  it  in  operation,  and  participated  in  a  general  revival  of  interest 
For  a  new  district,  the  capacity  of  the  factory  is  a  little  lar;ge.  To  mn 
this  factory  100  days  will  require  about  100,000  tons  of  beets. 

For  next  year  the  company  has  put  out  a  more  liberal  contract.  I 
am  informed  that  the  seed  is  to  be  furnished  free  to  the  farmers  at  the 
rate  of  18  pounds  to  the  acre.  This  is  done  in  order  to  encourage  plant- 
ing sufficient  seed  to  secure  a  stand.  Where  the  farmer  has  to  buy 
the  .seed  there  is  a  tendency  to  economize  in  the  amount  planted.  The 
company  agrees  to  pay  the  fanner  $4.75  a  ton  for  beets  delivered  in 
the  county.  The  Menominee  River  Sugar  Company  will  give  away  as 
prizes  to  sugar-beet  growers  who  raise  beets  for  them  5,000  pounds  of 
granulated  beet  sugar.  All  persons  growing  sugar  beets  for  the  com- 
pany under  contract  are  entitled  to  compete  for  the  prizes  as  follows: 

For  field  of  5  acres  or  more: 

First  prize — 300  pounds  of  granulated  beet  sugar:  To  be  given  to  the  grower  whose 
beete  bring  the  largest  return  in  money  per  acre  before  anything  is  taken  out  for 
freight  or  seed. 

Second  prize — 250  pounds  of  granulated  beet  sugar:  To  be  given  to  the  grolrer 
whose  beets  bring  in  the  second  largest  return  in  money  per  acre. 

Third  prize — 150  pounds  of  granulated  sugar:  To  be  given  to  the  grower  whose 
beets  bring  the  third  largest  return  in  money  per  acre. 

For  a  field  of  2  acres  or  more,  and  less  than  5  acres: 

First  prize— 200  i)ounds  of  granulated  sugar:  To  grower  whose  beets  bring  the 
largest  return  in  money  per  acre  before  anything  is  taken  oat  for  freight  or  seed. 

Second  prize — 150  pounds  of  granulated  sugar:  To  grower  whose  beeta  bring  eeoond 
largest  return  per  acre. 

Third  prize — 100  pounds  of  granulated  sugar:  To  grower  whose  beets  bring  third 
largest  return  per  acre. 

Special  prizes  will  be  given  to  growers  in  each  county  from  which  sugar  beets  are 
shipped  to  this  company  daring  the  year.  All  persons  growing  2  acres  or  more  of 
sugar  beets  under  contract  for  the  Menominee  River  Sugar  Company  are  entitled  to 
compete  for  these  prizes  as  against  all  other  growers  in  the  same  county,  prizes  to  be 
awarded  according  to  the  return  in  money  per  acre  for  fields  of  2  acres  or  over.  The 
special  prizes  are  as  follows: 

First  prize — 160  pounds  of  granulated  sugar. 

Second  prize — 100  pounds  of  granulated  sugar. 

Third  prize — 50  pounds  of  granulated  sugar. 

All  persons  who  wish  to  compete  for  these  prizes  must  notify  the  company  not 
later  than  July  1.  An  agent  of  the  company  will  call  upon  those  who  wish  to  com- 
pete for  the  prizes  and  will  measure  their  fields  to  find  out  the  number  of  acres 
contained.  The  prizes  will  be  awarded  on  tbe  basis  of  the  factory  weight  and  test 
of  the  beets  when  delivered  to  the  company. 

Any  grower  may  compete  for  the  general  prize  and  the  county  prize  also,  but  both 
prizes  will  not  be  awarded  to  the  same  person.  The  prizes  will  be  awarded  as  soon 
as  all  the  returns  from  the  beets  can  be  figured  over  at  the  end  of  the  season .  Per- 
sons who  wish  to  compete  and  have  not  contracted  for  enough  acreage  maj'  increase 
their  contract  so  that  they  will  be  entitled  to  compete  at  any  time  before  planting. 
In  each  case  the  crop  from  the  whole  field  will  be  taken  into  consideration. 
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Mount  Clemens. — ^The  season  was  unusually  favorable  in  this  dis- 
trict. It  produced  the  highest  average  tonnage  of  any  factory  district 
in  the  State.  It  had  quite  a  large  acreage,  and  bought  several  thou- 
sand tons  of  beets  grown  for  the  factory  at  Rochester  after  that  com- 
pany detennined  not  to  operate. 

It  also  had  the  longest  campaign  of  any  factory  in  the  State,  the 
longest  in  its  history.  Farmera  are  very  well  satisfied  with  results 
and  are  contracting  for  larger  acreage  for  next  year.  It  is  probable 
that  this  factory  has  passed  beyond  the  stage  of  pioneer  difBculties, 
and  that  in  future  it  has  only  to  meet  those  due  to  abnormal  seasons. 

Owosso. — The  early  season  was  quite  favorable.  The  stand  of 
beets  was  generally  good.  Later  it  was  very  dry;  and  it  is  claimed 
there  was  not  one  month  in  the  year  in  Shiawassee  County  that  there 
was  not  some  frost.  The  rain  in  the  fall  helped  the  crop  materially, 
and  it  matured  very  much  beyond  expectation.  Good  results  in  beet 
growing  have  done  much  toward  encouragement.  The  better  results 
are  not  all  attributable  to  this  fact,  however.  Much  is  due  to  the  more 
conservative  policies  based  on  past  experiences.  The  factory  manage- 
ment insisted  on  better  farming.  Road  improvement  and  other  facili- 
ties are  receiving  attention. 

The  harvest  of  beets  was  attended  with  considerable  satisfaction 
throughout  the  growing  area,  the  farmers  receiving  the  highest  aver- 
age tonnage  of  any  year.  Farmers  are  signing  contracts  readily  for 
next  year.  Prospects  are  bright  for  a  good  acreage  next  year.  The 
farmers  are  all  very  much  interested  and  their  general  talk  is  favor- 
able to  Ihe  beet  crop. 

Experimental  work  in  planting  beets  in  rows  28  inches  apart  gene- 
rally demonstrates  that  they  produce  as  large  tonnage  at  not  more 
than  two-thirds  the  cost. 

Experimentation  in  this  district  with  American-grown  seed  indicates 
sti'ong  germination^  but  it  is  claimed  the  per  cent  of  sugar  was  a  little 
lower  than  that  of  beets  from  foreign  seed.  The  tonnage  averaged 
about  the  same. 

A  patent  blocker  tried  last  year  gave  very  good  satisfaction.  On 
one  particular  field  it  showed  a  very  good  improvement  over  the  hand 
work.     It  is  also  used  as  a  cultivator. 

The  campaign  of  the  factory  lasted  forty-three  days.  The  number 
of  contracting  farmers  was  1,424.  The  number  of  acres  harvested  was 
4,902.  The  price  is  based  on  $4.50  for  12  per  cent  beets  with  33i  cents 
for  each  1  per  cent  above  that.  The  average  price,  paid  the  farmers 
last  year  was  $5.69. 

Experiments  with  fertilizer  have  been  conducted.  It  is  claimed 
that  where  the  land  is  rich  and  in  proper  shape  fertilizer  is  of  no  use 
except  to  give  beets  an  early  start.  The  land  giving  the  best  results 
was  a  clay  loam.     A  fertilizer  experiment  was  conducted  on  107  acres, 
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using  from  150  to  200  pounds  of  fertilizer  containing  4  per  cent  nitro- 
gen, 8  per  cent  phosphoric  acid,  and  7  per  cent  potash.  The  rows 
were  28  inches  apart.  The  grain  drill  was  used  with  the  fertilizer 
attachment. 

An  experiment  to  test  the  proper  distance  between  beet  rows  was 
conducted  as  follows:  A  5-acre  plot  in  the  center  of  a  15-acre  field 
was  planted  with  rows  20  inches  apaii;.  On  either  side  of  this  plot 
5  acres  were  planted  in  28-inch  rows.  The  same  fertilizer  and  same 
seed  were  used.  The  20-inch  rows  cost  94  cents  per  acre  more  to 
cultivate  and  $7.47  more  for  blocking  and  thinning  and  hoeing  than 
did  the  28-inch  rows.  The  average  yield  per  acre  for  the  20-inch  rows 
was  only  46  pounds  more  than  for  the  28-inch  rows.  The  average  of 
the  28-inch  rows  was  10.93  tons  of  clean  beets  per  acre.  According 
to  results  here  and  at  other  places  in  Michigan,  it  is  a  serious  question 
whether  or  not  the  directions  for  sx>acing  beet  rows,  given  by  the  best 
German  authorities,  are  applicable  to  this  locality.  Further  experi- 
ments along  this  line  will  follow. 

Rochester. — It  was  determined  early  not  to  operate  this  plant  dur- 
ing this  season.  Considerable  acreage  of  beets,  however,  was  planted. 
Results  were  quite  favorable.  The  beets  were  disposed  of  to  other 
factories. 

It  is  quite  probable  that  the  Rochester  plant  will  be  revived  and 
placed  in  operation  for  next  year.  Many  farmers  and  business  men 
have  felt  its  loss  keenly,  and  are  making  endeavors  to  induce  the  com- 
pany to  operate  it.  Since  the  loss  of  its  activity  has  stirred  up  so 
much  local  interest  it  is  probable  that  when  it  starts  up  again  the 
plant  will  be  on  a  much  better  footing  locally,  and  that  it  will  continue 
a  career  of  usefulness  with  plenty  of  beets.  As  indicating  the  latent 
movements  among  those  interested,  I  publish  an  extract  from  the 
Pontiac  (Mich.)  Press,  of  December  19,  1904: 

The  Rochester  Beet  Growers*  Association  held  its  adjoamed  annual  meeting  in 
the  town  hall  Saturday  afternoon,  and  at  that  time  it  was  decided  to  make  a  final 
effort  to  secure  the  required  acreage  for  the  reopening  of  the  plant  of  the  Detroit 
Sugar  Company  at  Rochester. 

The  new  officers  elected  by  the  association  are  as  follows:  A.  L.  Ross,  president; 
H.  F.  Stone,  secretary;  II.  Wattles,  treasurer;  L.  E.  Becker,  Troy;  J.  E.  Tolee,  Avon; 
Thomas  Farmer,  Washington;  William  Cundy,  Shelby;  and  Geoi^  Sweitzer,  Oak- 
land, vice-presidents. 

H.  F.  Stone  presented  a  petition  from  Rochester  business  men  which  asked  the 
association  to  do  everything  possible  to  secure  the  reopening  of  the  sugar  plant.  The 
petition  was  accompanied  by  a  subscription  from  business  men  amountinfi^  to  $510, 
which  is  to  be  used  in  defraying  the  expenses  of  the  association  in  securing  contracts 
for  beet  acreage. 

The  communication  from  the  Detroit  Sugar  Company  set  forth  that  the  plant  will 
be  reopened  if  the  association  will  guarantee  4,500  acres  of  beets  for  the  1905  run. 
The  association  has  the  assurance  of  2,500  acres  which  will  be  grown  near  Bliasfield. 
This  leaves  2,000  acres  to  be  grown  in  the  territory  covered  by  the  50-cent  freight 
rate  from  the  Rochester  plant.    This  district  extends  north  to  Lapeer,  south  to  Roval- 
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oak,  east  to  Borneo,  and  west  to  Pontiac.  Beets  grown-  within  this  district  can  be 
shipped  to  the  factory  at  a  freight  rate  of  50  cents  per  ton. 

Enthusiasm  was  manifest  at  the  meeting  and  137  acres  w^ere  pledged  among  the  50 
members  present.  It  is  estimated  that  contracts  for  at  least  400  acres  can  be  seemed 
in  Troy  township.  A  feature  of  the  meeting  was  the  addresses  given  on  the  subject 
of  beets.  It  was  shown  that  in  the  five  years  beets  have  been  raised  in  Michigan  the 
first  two  years  were  unfavorable  to  the  crop  and  the  last  three  more  favorable.  The 
crop  has  increased  in  the  output  per  acre  and  the  beets  have  increased  in  the  per- 
centage of  sugar  which  they  contain. 

The  association  will  endeavor  to  hire  men  at  once  who  will  b^n  a  canvass  among 
(armers  to  secure  contracts  for  acreage.  It  is  expected  that  another  meeting  will  be 
held  the  last  of  the  present  week. 

St.  Louis. — Favorable  climatic  conditions  tended  much  to  better 
beet  crops  in  the  vicinity  of  this  factory.  While  the  acreage  was  less 
than  in  former  years,  the  beets  were  better  both  in  yield  and  quality. 
The  fields  were  better  taken  care  of,  showing  that  farmers  are  gradu- 
ally becoming  accustomed  to  this  crop. 

Saginaw. — ^The  company  operating  this  plant  adopted  the  policy 
this  year  of  materially  increasing  its  list  of  farmers  contracting  to 
grow  beets  and  advising  them,  as  a  rule,  to  plant  less  acreage.  This 
is  much  more  satisfactory,  as  each  farmer  with  smaller  plats  of  beets 
can  handle  the  same  better,  produce  relatively  larger  tonnage  with  the 
help  at  hand,  and  become  more  inured  to  the  crop.  If  this  policy 
could  be  adopted  throughout  the  State  of  Michigan  it  would  have  a 
salutary  effect.  It  would  be  much  better,  if  possible,  to  confine  beet 
growing  to  smaller  plats  and  increase  the  number  of  farmers  engaging 
in  the  same. 

The  yield  of  beets  in  this  vicinity,  although  the  acreage  grown  for 
the  factory  was  much  less  than  desirable,  has  stimulated  a  large  number 
of  farmers  to  apply  for  contracts  for  next  year.  The  contracts  at  the 
close  of  the  campaign  were  very  much  in  excess  of  any  ever  obtained 
before.  It  is  anticipated  now  that  sufficient  acreage  will  be  planted  to 
operate  both  factories  located  at  this  place  and  owned  by  this  company. 

The  past  season  was  not  particularly  favorable  for  beet  growing  in 
this  locality.  The  planting  season  being  very  dry,  the  germination  of 
the  seed  was  low,  and  the  early  growth  of  the  beets  was  stunted.  The 
midsummer  was  quite  favorable,  but  the  cold  weather  in  August  and 
September  deterred  the  growth  very  materially.  While  causing  a 
high  percentage  of  sugar,  the  cold  weather  matured  the  crop  before  it 
was  fully  grown,  thus  reducing  the  tonnage.  Owing  to  the  two  pre- 
vious extremely  wet  seasons,  there  was  little  or  no  fall  plowing  done 
in  1903,  leaving  the  entire  work  of  plowing  and  fitting  the  ground  for 
last  spring.  This  made  considerable  of  the  planting  very  late.  The 
beets  this  season,  however,  tested  better  than  in  previous  years. 

The  beet  business  is  growing  in  favor  with  the  farmers  surrounding 
the  factory,  and  apparently  it  will  only  be  a  short  time  when  all  of  the 
good  farmers  will  be  growing  beets.     The  profits  derived  from  the 


122  PBOGBESS   OF   BKET-8UOAR   INBXTSTBY,  1904. 

sugar-beet  crop,  its  durability  through  adverse  weather  conditions, 
and  the  great  benefits  of  beet  pulp  for  feeding,  are  influencing  the 
farmers  to  grow  beets.  The  more  familiar  they  become  with  the  beet 
crop  the  more  friends  it  has.  They  are  learning  how  to  properly 
prepare  the  ground,  plant  and  cultivate  the  crop,  and  the  results  are 
more  favorable  each  year. 

There  is  very  little  fertilizer  used  in  the  territory  growing  the  beets. 
That  used  is  principally  barnyard  manure,  and  clover  as  a  green 
manure;  however,  in  some  cases  commercial  fertilizer  has  been  used 
with  very  good  results.  This  company  used  100  pounds  of  nitrate  of 
soda  per  acre  this  year  on  28  acres  of  land.  This  was  applied  at  three 
different  times,  and  the  results  were  most  favorable,  giving  a  large 
tonnage  and  also  a  high  sugar  percentage.  This  field  of  28  acres 
averaged  over  15  per  cent  sugar. 

It  also  planted  some  of  the  home-grown  seed  and  made  a  test  of  it 
in  comparison  with  Hoerning^s  Kleinwanzlebener  seed,  without  any 
particular  difference  at  harvesting  time,  both  running  about  the  same 
tonnage  per  acre  and  about  the  same  average  sugar  percentage. 
However,  there  was  a  considerable  difference  in  the  germinating 
power  in  favor  of  the  home-grown  seed.  It  was  much  more  rapid 
and  grew  the  plants  more  quickly  at  the  beginning.  It  is  probable 
that  the  company  will  make  a  more  thorough  and  practical  test  of 
this  seed  another  year,  as  it  appeared  much  nicer,  brighter,  and  more 
uniform  than  that  from  Germany. 

Tlie  regular  seed  used  is  Iloerning's  Kleinwanzlebener.  It  is  intended, 
however,  for  the  next  campaign  to  try  several  of  the  leading  varieties 
to  determine  for  a  certainty  the  best  adapted  to  the  soil  and  local  con- 
ditions. Some  beets  from  Hoerning^s  seed  this  year  tested  from  18.5 
to  21  per  cent  sugar.     These  are  especially  good  results  for  the  district 

The  company  had  1,580  contracting  farmers.  There  are  two  differ- 
ent classes  of  contracts:  (1)  To  pay  $4.50  per  ton  for  12  per  cent  beets 
and  33i  cents  additional  for  each  per  cent  over  12;  (2)  to  pay  a  flat 
price  of  §4.75  for  beets  delivered  to  railroad  stations,  or  $5  per  ton  for 
beets  delivered  at  the  sheds. 

The  prospects  for  1 905  are  brighter  than  they  have  ever  been  since 
the  factory  started.  It  had,  as  early  as  the  middle  of  December,  as 
many  contracts  written  for  next  year  as  it  had  altogether  for  the 
previous  year. 

Clay  loam  and  clay  produce  the  best  results  in  the  beet-growing  ter- 
ritory. The  great  drawback  to  beet  growing  has  been  that  the  farmers 
have  not  secured  large  enough  yields.  A  thorough  canvass  of  the 
territory  was  made  early  last  fall;  every  farmer  was  urged  to  fall  plow 
some  land  preparatory  to  next  year's  planting.  If  he  decided  to  grow 
beets  this  would  give  suitable  and  desirable  land  for  the  purpose. 

For  five  seasons  past  a  large  part  of  the  labor  in  the  beet  fields  of 
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the  Caro  section  has  been  done  by  Rossian  laborers,  brought  here  for 
the  season  from  Nebraska.  They  gave  such  good  satisfaction  there 
that  last  season  10  or  12  carloads  of  40  persons  each  were  brought  to 
the  Saginaw  Valley,  and  this  season  15  carloads  were  brought  here. 
The  number  of  Russians  to  be  employed  in  the  valley  next  year  will 
probably  be  still  larger  on  account  of  the  increased  acreage  expected. 
These  Russians  conti'act  to  take  care  of  the  beets,  doing  all  hand  work, 
for  $20  per  acre.  They  do  no  machine  or  team  work,  only  the  hand 
work.  Manager  Ewen,  of  the  Saginaw  Valley  Sugar  Company,  states 
that  they  have  given  good  satisfaction  here.  The  15  carloads  this 
year  were  distributed  through  the  factories  at  Saginaw,  Sebewaing, 
£ast  Tawas,  and  Croswell. 

Salzburg. — ^The  German- American  Company  is  probably  the  most 
successful  in  securing  a  supply  of  beets  of  any  of  the  half  dozen  fac- 
tories in  the  vicinity  of  Bay  City.  It  is  organized  on  the  cooperative 
plan.  Most  of  the  farmers  growing  beets  for  it  are  stockholders  in  the 
concern.  Its  operations  in  Michigan  have  proven  the  cooperative 
plan  to  be  a  good  one,  especially  in  localities  where  competition  for 
the  beets  is  strong.  A  farmer  is  more  likely  to  stick  to  the  factory  in 
which  he  is  financially  interested.  This  company  secured  contracts  for 
a  larger  area  to  be  planted  in  beets  than  for  some  time.  As  related  to 
its  capacity  it  probably  had  a  larger  supply  of  beets  than  any  other 
factory  in  the  State. 

The  climatic  conditions  of  the  season  were  conducive  to  the  produc- 
tion of  a  good  beet  crop  and  good  quality  of  beets.  Results  were 
more  generally  satisfactory  than  during  any  other  season  since  the 
plant  has  been  in  operation. 

A  large  warehouse  for  storing  sugar  liaving  a  capacity  of  3,000  tons 
of  sugar  was  constructed  by  this  plant. 

Often  at  the  time  when  the  beet-sugar  lactories  are  in  operation 
prices  of  sugar  tend  to  fall.  In  order  to  benefit  by  better  prices, 
storage  facilities  become  very  desirable.  Without  them  the  sugar 
must  go  onto  the  market  regardless  of  the  prevailing  price.  Arrange- 
ments for  storing  sugar  should  be  made  by  every  factory  in  the  United 
States. 

Sebewaing. — This  factory  had  a  larger  acreage  this  year  than  ever 
before.  It  haa  been  more  favored  in  supply  of  beets  than  most  factories 
in  the  State.  Having  secured  contracts  for  a  large  area  to  be  planted  to 
beets  this  year,  and  the  season  being  generally  favorable  for  beet  pro- 
duction, its  supply  was  more  than  usuall^'^  satisfactory.  The  farmers 
are  more  contented  with  the  crop.  Indications  point  to  greater  sta- 
bility in  the  operations  of  the  factory  in  the  future. 

Encouraged  by  the  present  improved  conditions,  it  is  announced 
that  the  factory  will  install  a  plant  for  drying  pulp  for  next  season. 

The  Sebewaing  Huron  Company  had  a  sixty  days'  campaign  this 
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year.  The  season  was  dryer  than  in  past  years,  and  the  total  tonnage 
less,  but  the  average  per  acre  was  better  and  the  percentage  of  sugmr 
higher.  Good  satisfaction  prevails  among  growers,  and  labor  is  more 
plentiful. 

The  factory  has  about  1,200  contractors,  and  3,600  acres  were  har- 
vested this  year.  It  paid  $4:.  50  for  beets  testing  12  per  cent,  and  33i 
cents  per  ton  more  for  each  1  per  cent  of  sugar  above  12  per  cent, 
with  an  equal  deduction  for  same  rate  of  decrease. 

Prospects  for  1905  are  better  than  ever  before.  The  company  antici- 
pates contracts  for  about  6,000  acres. 

Hoerning,  Dippe,  and  Original  Kleinwanzlebener  are  the  varieties 
of  seed  used. 

The  best  results  come  from  heavy  clay-bottom  soils,  which  are 
loamy  on  top,  making  a  good  seed  bed. 

West  Bay  City. — This  factory  made  more  of  an  effort  this  year  to 
secure  contracts  with  the  farmers  for  a  supply  of  beets.  Hitherto  it 
has  depended  more  or  less  upon  farmers  to  supply  it  with  beets  with- 
out contracts.  This  has  not  usually  resulted  in  a  supply  sufficient  to 
operate  a  long  campaign.  The  generally  favorable  climatic  conditions 
and  additional  contracts  produced  for  the  factory  a  supply  consider- 
ably larger  than  that  of  1903.  The  yield  of  sugar  beets  in  the  vicinity 
this  year  has  been  good.  Contracts  are  being  sought  by  the  farmers. 
Every  indication  points  to  a  very  largely  increased  acreage. 

MINNESOTA. 

The  progress  of  the  single  factory  in  this  State  is  so  marked  that  it 
seems  unnecessary  to  discuss  conditions  except  to  note  its  general 
progress.  The  general  average  of  beets  was  12.32  tons  per  acre;  the 
average  sugar  in  the  beets  15.6  per  cent;  the  average  purity  86. 

It  can  readily  be  seen  from  these  data  that  conditions  are  quite 
favorable  for  both  the  farmers  and  the  factory. 

St.  Louis  Park. — Although  this  factory  enjoyed  a  very  favorable 
season  last  year,  results  for  this  year  are  better.  The  factory  secured 
sufficient  contracts  to  insure  a  full  supply.  The  season  has  been 
remarkably  favorable  throughout.  In  its  early  history  this  factory 
had  to  contend  with  many  things.  It  was  especially  difficult  to  pi-ocure 
sufficient  acreage.  This  obstacle  has  now  been  overcome,  and  the  fac- 
tory is  able  to  secure  the  choicest  land  in  the  State  for  beet  growing. 
The  results  of  beet  growing  in  the  past  year  are  the  best  of  any  in  the 
history  of  the  plant. 

This  year  a  cyclone  partially  demolished  the  plant,  damaging  it  to 
the  extent  of  $25,000,  and  this  a  short  time  before  the  opening  of  its 
campaign. 

In  former  reports  I  have  called  attention  to  the  progress  of  this  fac- 
tory as  it  gradually  changed  from  distant  or  undesirable  districts  to 
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those  nearer  home  and  from  the  poorer  lands  to  the  best.  From  year 
to  year  the  tonnage  has  been  rapidly  increasing,  as  well  as  the  quality 
of  the  beets. 

The  experience  of  this  factory,  beginning  in  1898,  may  well  be  taken 
as  exemplifying  the  progress  of  the  beet-sugar  industry  in  general 
during  the  period  it  has  been  in  operation.  As  illustmting  the  grad- 
ual improvement  of  conditions,  I  clip  from  the  Minneapolis  Tribune 
of  January  13  the  following: 

It  has  been  found  by  experiment  that  beets  grow  best  in  the  sandy  loam  charac- 
teristic of  the  southern  and  southwestern  parts  of  the  State,  and  an  effort  was  made 
last  year  to  centralize  beet  culture  in  this  section.  That  this  has  proved  successful 
is  shown  by  the  fact  that,  although  the  acreage  this  year  was  20  per  cent  less  than 
that  of  1903,  the  production  of  beets  was  much  greater. 

During  the  year  the  beets  yielded  an  average  of  15.5  per  cent  of  sugar,  their  range 
being  from  14  to  17.75.  In  former  years  the  crushing  season  at  the  mill  has  closed 
about  January  1,  but  this  year  it  will  continue  until  the  last  of  that  month.  This 
is  due  to  the  increase  in  the  amount  of  sugar  to  be  milled,  and  shows  that  the  new 
industry  is  rapidly  becoming  one  of  the  most  important  in  the  State. 

STATISTICS   OF  BKBT  GROWING   IN   MINNESOTA   IN   1904. 

Through  the  kindness  and  courtesy  of  Mr.  F.  W.  Fink,  president 
and  general  manager  of  the  Minnesota  Sugar  Company,  I  am  enabled 
to  include  in  this  report  the  following  instructive  statistics  of  beet  grow- 
ing in  Minnesota  for  1904. 

The  last  of  these  tables  shows  the  remarkable  success  achieved  by  a 
large  number  of  the  beet  growers.  It  will  be  noted  that  most  of  these 
results  have  been  secured  by  farmers  who  only  attempted  to  grow 
small  acreage,  a  point  which  I  have  always  emphasized.  From  the  data 
furnished  by  Mr.  Fink,  1  have  computed  the  acreage  results  appearing 
in  the  last  two  columns  of  the  last  table. 

Mr.  Fink's  letter  and  accompanying  tables  follow: 

St.  Louis  Park,  Minn.,  January  28,  1905, 
Dear  Sir:  Pursuant  to  om:  previous  correspondence  and  also  to  our  conversation 
at  the  time  you  visited  our  factory  last  fall,  I  inclose  herewith  copies  of  extracts  from 
our  authentic  beet  records. 

As  you  will  notice,  these  statements  give  the  total  amount  of  beet  shipments 
received  by  us,  arranged  according  to  shipping  points  of  the  different  railroads  con- 
tributory to  our  factory,  a  summary  of  the  total  shipments  over  the  different  roads, 
the  total  amount  paid  to  farmers  for  beets,  and  the  total  amount  paid  to  railroad 
companies  for  freight  on  the  same.  The  difference  between  gross  weight  and  net 
weight  constitutes  the  tare  (representing  dirt  and  insufficient  topping),  which,  as  you 
will  notice,  has  in  most  cases  been  less  than  7  per  cent,  against  9  and  10  per  cent  in 
previous  years. 

I  also  inclose  a  statement  of  these  shipments  arranged  according  to  counties  in 
which  these  beets  have  been  pro<luced;  also  a  statement  of  the  results  obtained  by  a 
large  number  of  the  most  successful  farmers  in  different  beet-growing  districts  of 
Minnesota,  which,  as  you  will  admit,  have  been  most  excellent  compared  with  those 
of  previous  years. 


-   I 
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I  hope  that  these  docoments  will  be  of  some  value  to  you  in  compUinfir  your  report, 
and  in  case  you  desire  any  additional  information  be  good  enough  to  advise  me  to 
that  effect. 

Very  respectfully,  yours,  F.  W.  Fink, 

President  and  General  Manager. 
Mr.  C.  F.  Baylor, 

Dei  Moines  f  lofwa. 

Beet  shipments  received  by  the  Minnesota  Sugar  Company  during  the  campaign  of  1904 

over  several  lines  of  railway. 

THE  "SOO"  LINE. 


Name  of  station. 


Hamel 

Loretto 

Rockford 

Maple  Lake.... 

Annandale 

South  Haven  .. 
Kimball  Prairie 

Watkins 

Eden  Valley... 
Buffalo 

Total 


Number 

Gross 

Net 

Land  In 
beets. 

Amount 

Amount 

of  car- 

weiRfat 

weight 

paid  for 

paid  for 
TreighL 

loads. 

of  beets. 

of  beets. 

beets. 

Tcma. 

Tons. 

Acres. 

10 

228 

aos 

184 

•9U.48 

$186.65 

2 

28 

27 

2 

121.86 

17.80 

1 

10 

9 

1 

41.68 

ii.ee 

8 

90 

83 

6 

875.09 

61.71 

28 

G95 

648 

611 

2,885.21 

666.27 

9 

225 

210 

17 

942.78 

180.75 

12 

816 

298 

29 

1.320.82 

2SS-78 

13 

411 

872 

31i 

1,680.88 

823.91 

17 

460 

425 

86 

1,917.71 

350.47 

4 

91 

89 

5 

892.25 

65.45 

99 

2,bia 

2,854 

196 

10,589.21 

1.967.99 

CHICAGO,  MINNEAPOLIS,  ST.  PAUL  AND  OMAHA  RAILWAY. 


Nichols 

Belle  Plalne 

East  Henderson 

St.  Peter 

Caroline  Siding 

Traverse 

Osbawa 

Conrtland 

Cambria 

Judwn 

Spring  Valley 

Menominee  Junction 

Weston 

Brldenville 

Deer  Park 

Total 


2 

41 

88 

2 

9 

205 

190 

18 

5 

102 

94 

8 

5 

68 

65 

5^ 

1 

81 

29 

2 

1 

20 

19 

M 

5 

.  101 

96 

8 

1 

16 

15 

1 

8 

83 

T8 

5 

8 

181 

172 

6 

1 

19 

17 

1 

1 

80 

28 

2 

1 

22 

21 

Ik 

8 

66 

61 

4 

2 

31 

28 

3 

48 

1,016 

950 

• 

77i 

1174.62 
881.49 
426.08 
296.01 
138.08 

85.52 
429.52 

68.25 
858.55 
808.55 

78.66 
128.48 

95.42 
277.46 
130.  f6 


4,362.:^ 


$24.89 

134. 2S 

7L« 

64.01 

26.74 

25l8D 

I3L80 

2S.Q0 

109.07 

208.  SS 

21.19 

28.60 

SSuSO 

47.17 

28.59 


960.07 


CHICAGO,  MILWAUKEE  AND  ST.  PAUL  RAILWAY. 


Cbanhassen 

Benton  Junction. 

Cologne 

Bongards 

Norwood 

Plato 

Gleneoe 

Bigstone  City 

Bweay 

Minnehaha 

Mendotaa 

Westcott 

RoBeroount 

Cantlerock 

Dundas 

Medford 

Owatonna 

Vermilion 


1 

19 

18 

1 

19 

18 

8 

218 

200 

11 

258 

289 

6 

98 

92 

8 

76 

72 

74 

1.726 

1,620 

8 

204 

198 

8 

60 

56 

2 

45 

42 

23 

500 

461 

9 

174 

162 

1 

22 

21 

2 

48 

44 

1 

21 

20 

23 

426 

403 

19 

386 

366 

8 

50 

47 

2 

2 

154 
22 

6 

7 

'If 

V 

83 
17 

2 

4 

2 
35 
33 

4 


883.85 
83.57 

908.88 
1,079.55 

416.36 

836.32 
7,297.32 

896.08 

254.37 

200.95 
2,076.85 

731.51 
93.90 

201.60 

90.15 

1,816.05 

L  650. 03 

215.21 


89.80 

9.» 

10H.61 

157.09 

64.69 

60.  .n 

1,065.^ 

271.88 

43l56 

15.83 

298.89 

93.05 

13.32 

28.76 

12.96 

295.19 

337.15 

34.  OS 


a  Two  carloads  of  the  23  were  shipped  via  the  Chicago,  St.  Paul,  Minneapolis  and  Omaha  Railway. 
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Beet  shipments  received  by  the  Minnesoia  Sugar  Company  during  the  campceign  of  1904 

over  eeveral  lines  of  r€ulway — Continued. 

CHICAGO,  MILWAUKEE  AND  ST.  PAUL  RAILWAY— Continued. 


Name  of  station. 


Lakeyille 

Blko 

Lonsdale 

LeBueiir  Center 

Ha.««tings 

Hutchinson . . . . 

Total 


Number 

Qro» 

Net 

Land  In 
beets. 

Amount 

Amount 

of  car- 

weight 

weight 

paid  for 

paid  for 
freight. 

loads. 

of  beets. 

of  beets. 

beets. 

Tons. 

Tons, 

Acres. 

/ 

3 

42 

40 

4 

$180.44 

$27.87 

18 

400 

374 

Sll 

1,680.29 

241.80 

35 

713 

677 

68 

8,227.22 

606.47 

48 

1,180 

1,072 

82 

4,913.85 

813.02 

2 

38 

36 

2 

160.31 

2S.60 

U 

271 

252 

22* 

1,139.89 

189.96 

817 

6,989 

6,520 

546^ 

29,718.80 

4,677.01 

NORTHERN  PACIFIC  RAILWAY. 


Foreatlake 

3 
6 

8 

85 
113 
204 

80 
106 
189 

8 
22 
404 

$361.03 
481.11 
853.78 

$67.32 

Littlefalls 

118.05 

Fleusburg 

223.78 

Total 

17 

402 

875 

70i 

1.695.92 

409.10 

MINNEAPOLIS  AND  8T.  LOUIS  RAILWAY. 


Waconia • 

Young  America 

Hamburo: 

Qreen  Isle 

Arlington 

Gaylord 

Winthrop 

Qlbbon 

Morton 

LAfavette 

NewUlm 

Hanska 

Chaskaa 

Caryer 

Merrlam  Junction 

Jordan 

Helena 

New  Prague 

Suchomels  CroBsing 

Montgomery  & 

Mulfords 

Kil  kenny 

Waterville 

Total 


86 

984 

19 

464 

8 

190 

2 

38 

88 

1.076 

14 

352 

10 

221 

1 

29 

10 

287 

5 

85 

8 

173 

7 

156 

63 

1,570 

14 

348 

22 

674 

15' 

316 

8 

129 

64 

1,629 

69 

1,930 

180 

6,263 

82 

759 

20 

513 

10 

202 

654 

17,227 

810 

422 

179 

36 

987 

817 

208 

27 

224 

79 

163 

147 

1,468 

323 

.589 

297 

120 

1,513 

1,795 

4,928 

717 

479 

196 


15,978 


96 

34i 

13 

3 

98t 
40 
20 

2 
19 

8 
13 

154 
110 
264 
55 
25 
11 

im 

1444 
3181 
53 
434 

174 


1,2674 


$8,265l75 

1,899.73 

806.05 

168.85 

4,444.62 

1,429.W 

888.11 

120.41 

1,008.68 

359.61 

738.07 

661. 15 

6,611.97 

1, 454. 99 

2.461.47 

1,339.08 

540.73 

6,818.78 

8,40L40 

22, 682. 13 

1,088.66 

2,  ir»3. 89 

857.12 


70, 155. 99 


$446.45 
272.41 
114.47 

23.83 
646.34 
250.08 
155.26 

20.32 
201.86 

59.21 

147. 74 
142. 71 
785.08 
174. 03 
287.04 
194.74 

77.54 

978.66 

1,195.04 

2, 842. 80 

163.70 

360.62 

145. 75 


9,674.57 


CHICAGO,  BURLINGTON  AND  QUINCY  RAILWAY. 


Maiden  Rock 

4 
3 

101 
69 

95 
55 

C4 
6 

$430. 28 
251.73 

881.94 

Peolik 

70.38 

A  V7f  aOA    .................................. 

Total 

7 

160 

150 

124 

682.01 

152.32 

WISCONSIN  CENTRAL  RAILWAY. 


Glen  wood. 
Downing.. 
Forrest — 

Total 


4 
2 
2 


8 


63 
39 
19 


111 


49 
86 
17 


102 


5 

24 
2 


94 


$222.69 

163.95 

80.17 


466.81 


$52.57 
40.70 

28.34 


121.61 


a  Of  the  63  carloads  33  were  mhlpped  yia  the  C,  M.  A  St.  P.  Rwy. 
^Of  the  180  carloads  7  were  shipped  via  the  C,  M.  &  St.  P.  Rwy. 
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Beet  shipments  received  by  the  Minnesota  Sugar  Company  during  the  campaign  of  1904 

over  several  lines  of  raUxvay — Continued. 


GREAT  NORTHERN  RAILWAY. 


Name  of  station. 

Number 
of  car- 
load R. 

Gross 

weight 

of  beets. 

Net 

weight 

of  beets. 

Land  in 
beets. 

Amount 

paid  for 

beets. 

Amcant 
pttidfor 
freight. 

Long  Lake 

6 

4 

6 

2 

20 

65 

14 

4 

1 

1 

23 

18 

7 

1 

1 

6 

5 

8 

2 

Ton$. 

134 

128 

70 

27 

558 

1,737 

273 

88 

15 

10 

645 

805 

100 

21 

19 

143 

98 

56 

41 

Tom. 

125 

120 
65 
25 

512 
1,629 

257 

72 

14 

9 

599 

282 
93 
19 
17 

139 
91 
52 
89 

Acrtf. 

104 

10 

6 

2 

404 
127 
194 

J» 

50 

214 
6 

14 
14 
9 

7 

4 
4 

t561.35 

614.16 

25L04 

115.85 

2,308.42 

7.174.21 

1.159.83 

348.66 

60.66 

42.02 

2.698.40 

1,281.41 

424.35 

90.82 

79.65 

f^.47 

411.08 

235. 57 

175. 91 

I83.S 

Maple  Plaiii 

79l8S 

Delano 

50.67 

Montrose 

22.40 

Cokato 

382.80 

Dassel 

1,364.59 

Darwin 

271.98 

Litchfield 

6^98 

Grove  City 

13.  OS 

St.  Bonifaciufl 

ll.c© 

Muple 

444.69 

Mayer 

215.67 

Silver  Lake 

9S.Z7 

Bock 

17.22 

Mora 

18.71 

Robbinsdale 

86.18 

St.  Michaels  Station 

72.16 

Nelson 

72LS2 

New  Germany 

29.76 

Total 

172 

4,458 

4,149 

8304 

18,606.25 

3,399.30 

CHICAGO  GREAT  WESTERN  RAILWAY. 


Empire 

DiKlKe  Center . 

Wttltham 

Muyville 

Morristown . . . 

Elysian 

Eagle  Lake  ... 
Madison  Lake 

Simpson 

Faribault  a 

Mankato  b  .... 


Total. 


1 

27 

26 

2 

1 

20 

18 

14 

2 

115 

109 

7 

2 

29 

28 

2 

8 

77 

71 

74 

12 

254 

242 

22i 

18 

17 

114 

4 

80 

76 

54 

5 

122 

114 

8 

22 

415 

391 

401 

28 

688 

551 

454 

84 

1,745 

1,643 

1434 

1115. 05 

81.88 

497.54 

134.26 

323.46 

1,068.95 

80.80 

842.27 

515.02 

1,757.89 

2, 477. 76 


7, 094.  oo 


S18.82 

19.18 

136.57 

96,44 

5&90 

245.60 

18.55 

76.27 

lSft.32 

814.41 

507.32 


1,567.38 


DELIVERED  BY  WAGON. 


St.  Louis  Park  and  vicinity 


225 


211 


20 


91,057.80 


a  Of  the  22  cars,  2  were  shipped  via  the  Chicago,  Milwaukee  and  St.  Paul  Railway. 

bOne  car  of  the  28  was  shipped  via  the  Chicago,  St.  Paul,  Minneapolis  and  Omaha  Railway. 

Summary  of  beet  shipments  received  by  the  Minnesota  Sugar  Company  during  the  campaign 

of  1904. 


Railway. 


Soo  Line 

Chicago,  Minneapolis,  St.  Paul    and 

Omaha 

Chicago,  Milwaukee  and  St.  Paul 

Minneapolis  and  St.  Louis 

Great  Northern 

Ciiicago  Great  Western 

Chicago,  Burlington  and  Quincy 

Wisconsin  Central 

Northern  Pacific 

St.  Louis  Park — wagon  deliveries 

Total 


Land  in 
beets. 

Number 

Gross 

Net 

Amount 

of 

weight 

weight 

paid  for 

carloads. 

of  beets. 

of  beets. 

beets. 

Acres. 

Tonf. 

Tbns. 

196 

99 

2,549 

2,154 

$10,589.21 

"; 

48 

1,016 

950 

4,362.25 

Mr.i 

817 

6,989 

6,520 

29,718.80 

1,2674 

654 

17,227 

15,973 

70.155.99 

330i 

172 

4,453 

4,149 

16.606.25 

148i 

84 

1,745 

1,643 

7,394.88 

124 

7 

160 

150 

682.01 

94 

8 

111 

102 

466.81 

704 

17 

402 

375 

1.695.92 

20 

225 

211 

1,057.80 

2,6734 

1,406 

34,877 

32,427 

144,729.92 

Freight 
paid. 


fl.967.99 

960.07 

4,677.01 

9,674.87 

3,399.30 

1,667.38 

162.32 

121.61 

409.10 


22.929.35 
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Beet  shipmenU  received  by  the  Minnaola  Suffitr  Company  during  the  campaign  of  1904, 


c„.„. 

IS; 

Orow 
weight  o 
becta. 

Net 
weight  ot 

Lan<lln 

^StoJ 

ss 

70 

127 

30 
46 

20 

i 

101 

i 

7bn». 
&,H1 

'•| 

■si 

Sir 

1 
1 

2,531 
2M 

1 

888 
2,  MS 

"'^ 

B7« 

1 

49 

1 
■  1 

2,093 

1 

1' 

1 

821 
It 

ii7i 

1 

1.  oiie.es 

1.ZSS.91 

iJlmS 

41,176.00 
I,820.S2 
3,466.08 
1,083.04 
7,723.40 

12, 340. 04 

223.90 

S:S 

l.^-M 

Bliss 

flSl.gO 

&,898.72 

9,442:25 
90.82 

896!  08 

*^%^ 

SiSfc-:;::;:::::::::::::::::::::; 

1.412.98 

1,*0« 

34,877 

82.427 

2,4781 

144,729.92 

22,929.31 

•»  gromng  beet$  fn/r  the  Minne- 


i314.G8 
287.36   . 
229.79 


.   P.J.SullbeiK.... 

.    P.  A.  Swedeliui.. 


.   Chu.  Haueter  .. 


i6,rao 

83! 170 

00,335 

43^335 
71,460 
693,650 


43,290 
41,91' 
76,5! 

135^930 

40!300 
66.846 
649,615 

76,295 


167,661 


...   EmEt  Frilche.. 

...   KnudO.  Lee 

...  lexdbBjTiattby ... 
...    Michael  Buiy. 
, . .   F.  U.  Bpencer . . 

. . .   Leonard  Bu 

...   AdRin  A.Sphaefer. 
i«  from  groes  proceeds  ar 
160,  58-3 9 
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Ken 

Sue 
Mai 

V^' 

S::::::::::::: 

o::::::::::::: 

amelicrnilDg 

^"^ 

J" 

SS;:::::::::::: 

iS^," 

r/.:;:::::: 

^ 

»" 

^"- 

Maiden  Rock,  Wii 


beslE.  of  beeu-iof  Oeels.  ' 


JiAmStocber... 
PeWrSlockcr.. 
P.J.BaniiHk.. 
Isime  flcM  ... 
John  Kiil>c4.... 
MnlHKucclB.. 
Fruk  J.  Lukn 
Fruik  Mlnnn. . 

TtionuNoTsk 

J.HebDPnbaurr.. 
Jahn  J.  Svoboda 
John  W.TuDT... 
That.  Zvsnoi-to . 
John  Dvorak  ... 
I'MCT  Dvomk  . . . 

Fnnk  Fried.!!! 

Joseph  Hnjoer 

PnnkHrubr 

Jicob  Oilcmnal... 

Thomu  Ulilln 

c»rl  Aiigrt 

Ami.  Bury 

T.  K.ImluWfn'!!!! 

John  J.DclK 

Herni«nEl»«..., 

Wencei  Fartor 

Albert  Flkek 

JohnFlEci'k 

John  Holy 

A 1  b«rt  jMHinky . . 
JolinKoubele  .... 
JohnH.Koubele.. 
Albert  If  rwnk.... 
F.H.Kntsfka.... 

J.F.Kukacka 

JiH.  R.  Kukacka  .. 
Karl  LInliercer... 
JownhLoola 

AHIIL'S  llB«h 

LeoiKildMtla  .... 
AniiJeKovotny... 
Frank  Kfbot 

Jiihn  Rrlks 

Hat. !4klumci'k  ... 

M.F.St»rck 

Fmnk  J.Sta^ka... 

Frank  Troka 

John  Tuny 

John  Vlaeek 

John  Fellpek 

Ju.Kopot !!! 

Johngfadek 

FraiilE  Wnlzek.... 

JoR,SbtnRl«r 

Jiii«|.hLalibie.... 

Rubon  Lcmay 

F.W.Tiapp 

Jno.  Wacen  knecht 

John\t^n«r 

Martin  Coulccha.. 
Joseph  Kallna,... 

ThoB.  I'uniper 

AugiiiK  Ehmke  ... 
ConrailLann 

Fmiikl'tcka. ..!."! 

F.I^OIW 

Wm.Ticle 

Aug.  Trailer 

^.Traxler 

E.J.SjoMnnn  .!.'!! 


62,338      G7,3« 


I4i!tia 

14.^600 


1H.M 

ieD.3» 

s4T.n 
179.  n 


FROOBES8   OF   BEET-SUGAB   LNDUSTBY,  1904.  ISl 

NEBRASKA. 

There  is  to  be  noted  a  general  improvement  of  conditions  and  results 
throughont  Nebraska.  These  are  influenced  principally  by  the  employ- 
ment of  the  irrigated  lands  in  the  western  part  of  the  State  for  beet 
growing.  Each  of  the  factories  secures  nearly  as  many  beets  from 
the  irrigated  districts  of  the  west  as  in  its  immediate  vicinity. 

The  American  Beet  Sugar  Company  is  removing  its  factory  from 
Norfolk  to  Lamar,  Colo. 

The  following  is  a  summary  of  the  average  results  for  these  factories 
during  the  year: 

The  average  acreage  of  the  factories  was  4,366  acres. 

The  average- yield  per  acre  was  9.41  tons  of  beets. 

The  factories  worked  an  averse  of  41,100  tons  of  beets. 

They  produced  in  sugar  an  average  of  9,791,333  pounds,  or  4,895.6  short  tons. 

The  sugar  in  beets  averaged  15.06  per  cent;  the  purity  81.48. 

The  sugar  factories  paid  the  farmers  for  beets  approximately  $616,500. 

Grani>  Island. — During  the  past  two  years  this  factory  has  been 
much  more  successful  than  in  previous  years.  This  is  largely  due  to 
the  opening  up  of  the  western  part  of  Nebraska  to  beet  growing,  its 
location  being  much  nearer  than  the  rest. 

The  factory  is  paying  a  higher  i*ate  than  formerly.  It  now  pays  a 
flat  rate  of  $4.50  per  ton.  The  high  grade  of  beets  grown  in  the  west- 
ern part  of  the  State,  which  contributes  the  greater  part  of  the  supply, 
will  sustain  this  price.  It  pa3^s  25  cents  extra  for  handling  and  20 
cents  additional  for  beets  that  have  been  siloed  awaiting  a  call  from 
the  factory. 

Beet  growing  in  its  own  vicinity,  as  well  as  in  the  western  district, 
was  very  satisfactory  and  encouraging,  both  in  tonnage  and  quality  of 
the  beets.  Beet  growers  near  the  factory  probably  secured  the  best 
yield  for  several  years. 

Leavitt. — This  factory  (near  Ames)  had  a  larger  area  contracted 
and  planted  to  beets  this  season  than  ever  before.  A  large  part  of  its 
beets  also  are  now  grown  in  the  western  part  of  Nebraska.  The  man- 
agement for  a  number  of  years  has  secured  the  control  of  considerable 
territory  in  that  section,  especially  lands  under  irrigation  from  the 
Culhertson  ditch. 

The  principal  obstacle  to  growing  beets  in  the  western  part  of  the 
State  has  been  the  lack  of  help  on  the  farms.  Gradually  this  situation 
is  improving. 

During  the  season  this  company  conducted  experiments  with  com- 
mercial fertilizers  in  cooperation  with  the  Department  of  Agriculture 
under  the  direction  of  Doctor  Townsend  of  the  Department 

Frequent  rains  in  June  gave  the  weeds  considerable  start,  causing 
difficult  cultivation.  This  was  true  not  only  of  the  best  fields  near  the 
factory,  but  also  of  the  fields  in  the  western  part  of  the  State  where 
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irrigation  is  employed.  Beets  grown  in  this  part  of  the  State  this 
year  were  matured  almost  entirely  without  irrigation. 

Beets  grown  near  the  factory  in  the  eastern  part  of  the  State  were 
up  to  the  standard,  compared  with  those  of  any  other  year  since  the 
factory  has  been  in  existence.  Sufficient  rain  fell  to  produce  a  crop, 
after  which  followed  a  dry  spell,  elaborating  the  sugar  in  the  beets 
and  producing  high  quality. 

Throughout  the  campaign  of  this  year  the  beets  averaged  over  15 
per  cent  sugar. 

The  management  of  this  factory  announces  that  it  will  pay  a  flat 
rate  of  $5  per  ton  for  beets  next  year.  At  the  rate  contracts  are  com- 
ing in,  8,000  acres  are  anticipated  for  the  next  campaign. 

I  submit  a  report  made  by  Mr.  H.  Scilley,  the  agriculturist  of  the 
Standard  Beet  Sugar  Company,  at  Leavitt.  Mr.  Scilley  is  one  of  the 
most  careful  and  progressive  beet  growers  in  the  country.  His  report 
is  as  follows: 

Leavitt,  Nebr.,  December  SO^  X$04, 

Dear  Sir:  The  Standard  Beet  Sugar  Company  is  located  at  Leavitt  (near  Aines)^ 
Dodge  Ck)untyy  Nebr.  The  length  of  the  campaign  this  year  will  be  about  one  hun- 
dred and  sixteen  days. 

The  past  season  has  been,  on  the  whole,  favorable  to  beet  growing.  It  was  very 
dry  in  the  spring  in  the  irrigated  districts  in  the  western  part  of  the  State.  A  hufe 
acreage  was  grown  for  this  factory,  and  a  lai^  portion  of  the  land  had  to  be  irrigated 
before  it  was  plowed.  When  the  rains  did  start  they  were  continuous  for  some 
time,  so  that  the  crop  was  rather  late  in  a  good  many  places.  We  succeeded,  how- 
ever, in  getting  a  fairly  good  stand,  which  was  considerably  damaged  in  sections  by 
heavy  hail  storms  later  in  the  season. 

The  beet  crop  is  growing  in  favor  with  the  farmers  in  our  territory,  especially  in 
the  western  part  of  it,  as  the  price  now  paid  for  beets  enables  the  farmer  to  make  a 
good  profit  on  a  moderate. tonnage.  In  the  eastern  part  of  the  State  it  is  also  grow- 
ing in  favor  from' the  same  cause,  but  the  size  of  the  farms  in  the  eastern  part  of  onr 
territory  operates  against  the  industry,  as  a  farm  of  160  to  240  acres  can  be  farmed 
to  corn  or  grain  with  a  small  amount  of  help,  and  the  average  farmer  does  not  care 
to  handle  a  crop  requiring  a  large  amount  of  help. 

The  principal  developments  this  year  favorable  to  beet  growing  have  been  the 
better  handling  of  water  in  the  irrigated  territory  and  the  cultivation  of  the  crop  as 
soon  after  watering  as  possible.  This  we  have  tried  to  have  done,  and  it  has  greatly 
increased  the  yield. 

In  our  eastern  territory  we  have  found  that  land  subject  to  leaf  spot  if  planted 
late  will  be  very  slightly  affected,  as  by  the  time  the  plants  get  large  enough  to 
catch  the  infection  the  nights  have  become  cool,  rendering  the  conditions  unfavor- 
able for  the  development  of  diseases  of  this  kind. 

Several  experiments  have  been  conducted  with  artificial  fertilizers  by  our  beet 
growers  this  season,  but  without  any  apparent  results,  whereas  the  application  of 
well-rotted  barnyard  manure  has  again  given  a  greatly  increased  yield  and  has 
pretty  conclusively  proven  itself  to  be  away  ahead  of  any  commercial  fertilizer.  The 
different  varieties  of  beet  seeds  we  experimented  with  this  year  have  all  proved  very 
satisfactory,  especially  that  grown  by  Mr.  E.  H.  Morrison,  Fairfield,  Wash. 

A  new  beet-topping  machine,  brought  out  a  year  ago,  was  tried  and  does  excellent 
work,  pulling,  topping,  and  putting  the  beets  in  windrows  at  right  angles  to  the 
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dirootion  in  which  the  rows  run,  the  same  as  a  hayrake  leaves  hay.    No  other  new 
lahor-saving  implements  have  been  tried  this  year. 

We  had  contracts  with  400  farmers  this  year.    We  harvested  6,900  acres. 

We  paid  $4.50  and  $5  per  ton  for  beets  this  season,  and  are  making  our  new  con- 
tracts at  15  on  track. 

The  prospects  are  very  good  for  1905,  and  we  are  looking  for  an  increased  acreage. 

The  seeds  w^e  used  this  season  are  as  follows:  Original  Klein wanzlebener,  40  per 
cent;  Aderstedt,  20  per  cent;  Dippe  Kleinwanzlebener,  20  per  cent;  Braune's  Elite, 
5  per  cent;  Schreiber's,  6  per  cent;  Knaur*s  Mangold,  6  per  cent;  Naarden,  1  per 
cent,  and  Morrison,  2  per  cent. 

The  lands  giving  us  the  best  results  are  the  rather  heavy  sandy  loam  soils  that  are 
free  from  surface  water  and  yet  not  too  far  from  moisture.  The  tableland  in  the 
western  part  of  the  State,  where  the  soil  is  a  sort  of  a  magnesia  clay,  also  gives  us 
excellent  results  when  properly  watered. 

The  beet  crop  is  rapidly  becoming  more  permanent,  as  we  are  getting  now  a  line  of 
growers  that  make  a  practice  of  growing  a  fixed  acreage  each  year,  preparing  their 
land  one  year  ahead,  and  they  are  having  such  good  results  that  it  is  encouraging 
their  neighbors  to  try  it  also.  It  is  only  a  question  of  a  few  years  when  the  manu- 
facturers of  sugar  will  be  justified  in  putting  up  additional  factories  in  Nebraska. 
The  quality  of  the  beets  for  the  last  two  campaigns  has  been  as  good  as  at  any  point 
in  the  Western  States,  California  possibly  excepted. 

Yours,  very  truly,  H.  Scilley, 

Agriculturist  of  the  Standard  Beet  Sugar  Company. 

The  beet-growing  interest  of  the  Standard  Beet  Sugar  Company  in 
the  western  part  of  Nebraska  is  under  the  superintendency  of  Mr. 
James  Scilley,  who  is  also  a  practical  beet  grower. 

Desiring  to  follow  in  detail  the  progress  of  sugar-beet  growing  in 
the  western  pai-t  of  Nebraska,  I  requested  Mr.  Scilley  to  make  a 
report  on  this  work,  which  is  as  follows: 

North  Platte,  Nebr.,  December  SB ^  1904. 

Dear  Sir:  Yours  of  the  21st  received.  I  am  glad  to  inform  you  that  the 
sugar-beet  acreage  in  western  Nebraska  was  considerably  increased  this  year,  and 
that  the  results  have,  as  a  whole,  been  very  satisfactory  to  the  growers  as  well  as  to 
the  factory.  The  Standard  Beet  Sugar  Company  had  about  2,500  acres  in  the  North 
Platte  Valley  and  the  American  Beet  Sugar  Company  about  the  same  amount, 
making  a  total  of  5,000  acres  in  all. 

Quite  a  number  of  farmers  employed  Russian  help,  putting  in  all  the  way  from  30 
to  125  acres;  for  instance,  Bolan  &  Clarke,  of  Vromin,  put  in  120  acres,  getting  Rus- 
sians to  do  the  hand  work.  The  beets  netted  around  15  tons  to  the  acre  at  $5  per 
ton,  which  gave  the  growers  a  very  handsome  profit.  These  beets  were  delivered  to 
the  American  Beet  Sugar  Company,  Grand  Island. 

At  Maxwell,  Nebr.,  Ed.  Hostetter  had  5  acres,  and  made  a  little  over  20  tons  to  the 
acre;  Harry  Pell  had  3  acres  which  made  25  tons,  and  2  acres,  18  tons  per  acre;  Camy 
Hutchinson  had  5  acres  which  made  about  16  tons  to  the  acre;  E.  E.  Hardisty  had 
10  acres  which  made  16  tons  to  the  acre;  John  Shaver,  20  acres  with  about  18  tons 
per  acre;  Scott  Shaner,  9  acres  with  15  tons  per  acre;  August  Larson,  5  acres  with  15 
tons  per  acre.  All  of  these,  with  many  others,  were  delivered  to  the  Standard  Beet 
Sugar  Company,  and  the  growers  received  |5  per  ton  on  track  at  Maxwell. 

At  Brady  Island  E.  W.  Murphy  had  some  5  acres  which  made  18  tons  to  the  acre; 
Joseph  McGee,  15  acres  which  made  17  tons  to  the  acre,  and  many  others  raised  from 
12  to  15  tons  per  acre. 
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At  North  Platte  we  unloriulk&tely  had  a  very  severe  hailstorm,  whieh  destroyed  aik 
other  crops  and  reduced  the  tonnage  on  the  beet  crop  so  that  ve  got  in  this  district 
from  6  to  13  tons  to  the  acre.  The  North  Platte  Sugar  Beet  Company  had  127  acres 
that  made  somewhere  in  the  neighborhood  of  8  tons  per  acre.  This  low  tonmge 
was  caused  partly  by  the  hail  and  partly  by  the  irrigation  ditches  going  dry,  so  that 
when  the  foliage  was  destroyed  the  groand  dried  out  very  rapidly  and  beets  did  aot 
get  started  again  until  se>'eral  weeks  later^  whea  we  had  rains  aiongh  to  sap^y 
moisture. 

Growers  havii^  a  lazge  acreage  could  not  get  over  the  ground  last  esougfa  with 
cultivators  to  conserve  moisture.  William  Longrath,  in  the  same  territory,  raised 
about  12  tons  to  the  acre  on  28  acres.  Mr.  Longrath  got  into  his  field  immediatdy 
after  the  bail  and  stirred  the  soil,  giving  his  beets  a  chanoe  to  recuperate. 

Let  me  say  here  that,  in  my  opinion,  where  beets  are  of  good  siae  and  are  stripped 
of  their  entire  foliage  by  hail,  if  farmers,  instead  of  getting  discoaraged,  will  go  ahead 
and  cultivate  propyl y  they  need  suffer  very  little  from  the  effects  of  the  hail.  (See 
Pis.  I  and  II. )  While  the  hailstorm  reduced  the  yield  in  this  territory,  it  will  be  the 
means  of  very  largely  increasing  the  acfeage  in  1905,  as  a  good  many  famters  loet  aU 
their  other  crope^  but  where  they  had  sugar  beets  their  beets  made  a  fair  showing. 

Mr.  L.  F.  Waugh,  of  North  Platte,  had  10  acres  of  beets  that  he  did  not  get  planted 
until  about  the  25th  of  June.  All  his  other  crops  were  entirdy  destroyed  by  the 
hailstorm,  but  his  beets  made  8  tons  per  acre;  as  he  did  the  work  with  his  own 
family,  it  made  him  a  nice  little  bit  of  money.  A.  T.  Wamack  had  a  little  over  9 
tons  per  acre  on  30  acres  in  the  same  territory.  Joseph  McConnell,  on  a  5-acre  tract 
at  Hershey,  raised  20  tons  to  the  acre.  This  particular  piece  of  ground  had  never 
raised  a  crop  before  on  account  of  the  cold  alkali  nature  of  the  soil. 

George  Mudd,  of  Hershey,  had  80  acres  that  yielded  from  10  to  18  tons  per  a^e, 
the  hand  work  being  done  by  Russian  help.  He  cleared  something  like  f3,000  on 
his  crop.  These  beets  were  delivered  to  the  American  Beet  Sugar  Company.  Louie 
Tollior,  of  Hershey,  grew  20  acres  for  the  Standard  Beet  Sugar  Company,  on  which 
he  cleared  $41  per  acre. 

Alexander  Nielson  had  10  acres  in  for  the  Standard  Beet  Sugar  Company,  which 
yielded  15  tons  to  the  acre.  W.  H.  Graham,  of  Sutherland,  got  18  tons  to  the  acre 
from  part  of  his  25  acres.  David  Hunter,  of  Sutherland,  got  an  average  of  18  tons  to 
the  acre  from  45  acres.  H.  H.  Hartman  got  18  tons  to  the  acre  from  5  acres  at 
Paxton. 

I  can  not  take  time  to  give  you  the  names  of  all  the  growers,  so  I  have  just  given 
you  samples  from  the  different  places.  I  will  say  that  two-thirds  of  the  growers  in 
this  territory  raised  from  12  to  25  tons  to  the  acre;  the  balance  from  4  to  12  tons. 

Both  the  American  and  the  Standard  companies  paid  a  flat  rate  of  $5  per  ton;  aiHi 
they  weighed  and  tared  the  beets  at  the  different  loading  stations,  which  gave  much 
better  satisfaction  than  paying  on  the  sugar  basis.  Tiie  beets  averaged  about  16  per 
cent  sugar. 

I  am  glad  to  inform  you  that  we  have  been  able  to  get  much  better  work  done  than 
last  year,  and  that  there  is  much  enthusiasm  in  the  sugar-beet  growing  among 
farmers.  Where  a  good  crop  was  not  secured  farmers  can  see  and  understand  why, 
and,  instead  of  getting  disgusted  with  the  crop  and  saying  it  is  a  "fake,"  they  admit 
their  mistake  and  are  going  to  plant  again  and  profit  by  their  experience.  For 
instance,  some  men  imagined  when  they  got  Russians  or  others  to  do  the  hand  work 
that  the  less  they  did  themselves  the  farther  ahead  they  would  be.  Consequently 
they  would  only  plow  about  3  inches  deep,  not  half  prepare  the  ground  before  i>Iant' 
ing,  and  cultivate  as  little  as  possible  after  beets  came  up.  The  result  was  that  if 
they  got  enough  to  pay  their  help  they  did  well. 

After  this  year's  experience,  I  wish  to  impress  beet  growers  with  the  necessity  of 
first  plowing  deep,  then  pulverizing  the  soil,  then  packing  with  a  roller  or  some  other 
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Kkachine  in  order  to  ^t  eoil  so  it  will  hold  moisture,  and  also  to  get  an  even  stand 
of  good  healthy  beets.  It  also  enables  cultivation  as  soon  as  beets  are  up  (which  can 
not  be  done  without  injury  to  the  crop  in  loose  ground),  thus  getting  rid  of  weeds 
before  they  get  a  start.  Then  they  should  cultivate  after  each  rain  just  as  soon  as 
the  soil  will  permit.  They  should  not  be  afraid  to  cultivate  a  little  late  if  crop 
reqaires  it,  even  if  they  do  break  a  few  leaves. 

In  this  territory  rows  18  inches  apart,  and  beets  10  inches  in  the  row,  will,  I 
brieve,  give  best  results.  Some  hurt  their  crop  by  having  the  beets  too  close,  and 
others  by  leaving  them  too  far  apart.  Three  important  things  are,  getting  the  land 
ready  first,  thinning  out  before  the  plants  get  too  big,  and  cultivating  properly.  I 
believe  growers,  as  a  rule,  do  not  attach  enough  importance  to  cultivation,  especially 
where  they  employ  hand  labor;  but  I  have  known  cultivation,  other  things  being 
eqoal,  to  make  a  difference  of  5  tons  per  acre  in  the  crop  this  year.  As  regards  the 
time  of  thinning,  some  farmers  think  just  so  they  get  the  beets  thinned  it  does  not 
matter  when;  but  the  fact  is,  in  the  same  field,  under  the  same  conditions,  and 
planted  at  the  same  time,  if  one  plot  is  thinned  out  when  the  plants  have  four  or  six 
leaves,  and  kept  clean  and  well  cultivated  afterwards,  while  another  plot  is  let  go 
until  the  beets  and  weeds  have  almost  closed  the  rows — which  will  not  take  long — 
and  is  then  cleaned  out  and  given  good  cultivation  afterwards,  the  first  plot  will  make 
nearly  twice  the  tonnage  and  have  a  better  sugar  content. 

My  plan  this  year  is  to  try  to  get  those  farmers  to  take  hold  that  intend  to  get  all 
there  is  in  the  crop;  consequently,  I  am  going  to  try  to  impress  growers  with  the 
fact  that  there  is  more  money  in  getting  20  tons  per  acre  from  10  acres  properly  cared 
lor,  with  ground  selected  and  got  ready  the  year  before,  than  there  b  in  40  acres  at 
10  tons  per  acre  done  in  a  haphazard  way. 

The  sugar-beet  growing  is  in  a  very  healthy  condition  in  this  valley,  and  I  believe 
with  the  same  success  the  coming  year  this  valley  will  justify  a  500-ton  factory. 
The  Republican  Valley  has  grown  about  the  same  acreage  as  this,  but  I  am  unable 
to  give  you  the  results. 

Very  truly,  yours,  Jamcs  Scilley. 

Norfolk. — This  factory  experienced  a  normally  successful  year. 
It  received  a  larjsfe  supply  of  beets,  and  these  were  of  good  quality. 
There  was  considerable  wet  weather  during  the  early  stages  of  the 
crop— a  great  many  other  crops  being  drowned  out  entirely — but  the 
principal  damage  to  beets  was  the  growth  of  weeds  and  gi-ass.  The 
stand  of  beets  was  very  good.  The  crops  yielded  a  fair  average 
tonnage. 

In  general,  it  may  be  said  the  results  were  about  as  satisfactory  this 
year  as  in  any  other  of  its  fourteen  years  of  exi>erience. 

NEW  YORK. 

Lyons. — New  York  has  at  present  one  factory,  located  at  Lyons. 
It  had  the  most  successful  }'ear  in  its  history.  It  had  a  campaign  of 
one  hundred  days  and  over.  The  beets  raised  throughout  the  district 
averaged  9.38  tons  to  the  acre.  The  sugar  contents  of  the  beets  aver- 
aged 16  per  cent;  the  puritj^  85. 

It  is  interesting  to  note  the  general  improvement  of  conditions 
affecting  this  factory.  It  has  had  to  overcome  many  things,  but  it 
appears  to  be  now  thoroughly  established. 
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Under  the  reorganization  and  the  new  management  this  factory  has 
become  much  more  effective  during  the  past  season.  It  had  consider- 
ably more  contracts  and  a  larger  area  planted  to  beets  than  ever  before, 
approximately  5,500  acres. 

Owing  to  snows  and  inclement  weather  farmers  were  late  in  their 
planting,  very  little  of  which  was  done  earlier  than  May  1.  The  weather 
was  unusually  favorable  throughout  the  growing  season,  and  results 
were  much  more  satisfactory  than  heretofore.  The  factory  received 
the  largest  supply  of  beets  in  its  history. 

BiNGHAMTON. — ^The  factory  formerly  operated  at  this  place  finally 
succumbed  on  account  of  repeated  failures  to  secure  a  sufficient  supply 
of  beets.     It  has  been  moved  to  Blackfoot,  Idaho. 

OHIO. 

General  improvement  of  conditions  is  quite  noticeable  throughout 
the  State  of  Ohio. 

Fremont. — For  several  years  this  factory  struggled  along,  unable 
to  secure  a  competent  supply  of  beets.  The  factory  has  now  developed 
sufficient  area  to  insure  a  larger  supply.  This  season  was  the  most 
successful  of  its  histor}'^.  It  worked  a  campaign  of  one  hundred  days 
or  over.  The  farmei*s  secured  an  average  of  9  tons  of  beets  per  acre. 
The  average  sugar  contents  of  the  beets  during  the  campaign  was  16 
per  cent;  the  purity,  84. 

Conditions  have  been  gradually  improving  at  this  place.  The  com- 
pany has  succeeded  in  making  more  contracts  than  in  past  years. 
Farmei*s  previously  growing  beets,  as  a  rule,  increased  their  acreage. 
It  contracted  for  approximately  5,000  acres  of  beets.  Not  all  of  this 
was  planted;  over  4,000  were  harvested. 

The  company  arranged  for  the  colonization  of  Russian  families  to 
do  the  work  in  the  beet  fields. 

December  19  the  company  entertained  several  hundred  beet  growers. 
There  were  marked  indications  of  better  feeling  and  understanding 
between  the  company  and  its  beet  producers  than  in  former  j'ears. 
This  concern  seems  to  have  finally  reached  a  condition  of  stability 
insuring  its  permanent  progress. 

OREGON. 

m 

The  sugar  industry  in  the  State  of  Oregon  shared  in  the  general 
prosperity  of  the  industry.  This  season's  results  are  the  best  since 
the  establishment  of  the  one  factory,  this  result  being  largely  due  to 
the  better  methods  of  the  farmers  in  beet  growing. 

The  general  average  yield  of  beets  per  acre  in  Oregon  was  8.4  tons; 
sugar  in  the  beets,  15.3  per  cent;  purity,  85.5. 

La  Grande. — Factory  conditions  are  gradually  improving  at  this 
place.     Last  season  (1903)  it  had  in  about  1,800  acres  of  beets;  this 
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season  it  secured  approximately  3,000  acres.  New  sections  are  open- 
ing up  to  this  production,  and  they  exhibit  more  interest  in  the  crop 
than  those  in  the  immediate  vicinity  of  the  factory. 

The  extra  work  in  the  beet  fields  was  accomplished  by  importations 
of  a  large  number  of  Japanese  and  Indians.  The  Indians  were  secured 
from  the  Umatilla  Reservation  and  the  Japs  from  Portland  and  towns- 
along  the  western  coast. 

The  factory  ran  sixty-five  days,  a  much  longer  campaign  than  at 
any  previous  time  in  its  history. 

The  sugar-beet  culture  is  finding  more  favor  with  the  farmers 
generally,  but  not  to  the  extent  it  should.  There  are  many  reasons 
for  this.  One  is  that  the  country  is  exceptionally  rich  and  produces 
ordinary  crops  with  little  attention,  particularly  small  grain. 

Here  deep  fall  plowing  is  conducive  to  large  tonnage  of  sugar  beets. 
The  frost  improves  the  land,  affording  an  excellent  bed  for  seeding. 
On  fall  plowing,  however,  beets  will  generally  be  much  shorter  than 
on  spring.plowed  ground. 

The  best  fertilizer  is  alfalfa,  but  as  it  requires  two  years  to  secure  a 
good  stand,  this  crop,  for  best  results,  should  continue  on  the  land  that 
long.  The  agriculturist  recommends  for  green  manure  planting  wheat 
or  oats  quite  thick,  allowing  them  to  grow  from  2  to  3  feet  high,  and 
then  disking  them  under.  By  hanging  a  heavy  chain  in  front  of  the 
disk  plow,  every  particle  of  green  grain  will  be  well  covered,  and  the 
crop  of  beets  next  season  will  be  much  benefited. 

The  factory  harvested  about  2,500  acres  this  year.  The  tonnage  was 
very  good.  It  pays  $4,50  per  ton  for  beets  at  the  factory.  The 
prospects  for  19u5  indicate  a  largely  increased  acreage.  It  uses  the 
Kleinwanzlebener  seed  mostly,  but  has  made  trials  of  some  seed  grown 
locally  with  excellent  results.  The  soil  is  sandy  and  black  loam.  The 
sandy  land  is  more  easily  worked,  but  the  black  loam  brings  the 
heaviest  yield.  Taking  all  in  all,  however,  the  sandy  loam  is  pre- 
ferred, for  the  reason  that  less  dirt  sticks  to  the  beets;  it  can  also  be 
worked  in  wet  weather,  while  the  black  loam  becomes  sticky  and  beet 
tools  fail  to  scour. 

UTAH. 

This  State  now  has  four  factories,  located  at  Logan,  Ogden,  Lehi, 
and  Garland.  The  first  three  have  -been  operating  for  several  years. 
It  may  be  said  that  all  have  fully  worked  out  and  developed  conditions 
insuring  successful  future  operations.  The  three  older  factories  had 
long  campaigns,  ranging  from  one  hundred  to  one  hundred  and  fifty 
days. 

Arrangements  have  been  made  for  establishing  two  other  factories 
in  this  State,  to  be  in  operation  next  year. 
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The  average  results  of  these  factories  for  the  season  are  as  follows: 

The  average  acreage  of  the  factories  was  5,012.5  acres. 

The  avera^  yield  per  arcre  was  12.12  tons  of  beets. 

The  factories  worked  an  averi^  of  60,750  tons  of  beets. 

They  produced  iu  sugar  an  average  of  14,180,150  pounds,  or  7,090  short  too& 

The  sugar  in  beets  averaged  14.77  per  cent;  the  purity,  82.96. 

The  factories  paid  the  fkrmers  for  beets  approximately  $1,215,000. 

Garland. — This  is  the  second  year's  operation  of  this  factory-.  Its 
supply  of  beets  was  considerably  greater  timn  that  of  last  year,  and 
the  general  results  were  satisfactory  to  all.  The  town  of  Grarland  has 
been  very  much  stimulated  in  a  business  way. 

Outside  the  usual  help  on  the  farms,  extra  labor  was  supplied  by  a 
large  colony  of  Japanese  imported  into  the  section,  and  an  equal  num 
ber  of  boys  from  Salt  Lake  City  and  the  larger  towns. 

Many  Japanese  are  hired  in  the  Garland  district.  A  number  of 
these  have  rented  about  500  acres  of  land  for  beet  growing. 

The  Bear  Kiver  Valley  is  one  of  the  best  in  the  United  States  for 
sugar-beet  raising.  It  has  a  perfect  irrigation  system  and  excelieDt 
climatic  conditions. 

On  account  of  the  superior  agricultural  chaiticter  of  this  district, 
the  Utah  Sugar  Company  is  now  producing  there  most  of  its  beet 
seed,  approximately  20,000  tons  this  year.  The  company  has  stored 
away  about  150  tons  of  mothers  at  Garland^  and  50  tons  at  Lehi,  to  be 
planted  for  seed  production  next  year. 

Leui. — The  season  opened  up  quite  favorable  in  this  vicinity.  A 
full  supply  of  beets  was  early  contracted,  enabling  the  lands  to  be 
put  in  the  proper  condition  at  the  proper  time.  The  factory  has  fully 
and  completely  established  itself. 

During  the  season  the  slicing  plant  located  at  Bingham  Junction 
was  removed,  to  facilitate  the  beet-growing  in  the  district  known  as 
Spanish  Fork  and  other  near-by  localities.  It  appeared  that  this 
change  would  better  meet  the  needs  of  the  factory  and  accommodate 
more  farmers  producing  beets.  The  location  at  Bingham  Junction 
was  too  near  Salt  Lake  City;  the  land  could  be  utilized  for  other 
intensive  purposes,  particularly  supplying  products  for  the  city 
market. 

For  eight  years  the  company  has  been  engaged  in  the  production  of 
home-grown  seed.  This  seed  ranks  very  high  in  quality  in  comparison 
with  the  seed  imported  from  Europe,  showing,  as  a  rule,  higher  vital- 
ity and  producing  beets  of  a  better  quality.  The  plant  has  cooperated 
with  the  Department  of  Agriculture  in  the  experiments  to  produce  a 
race  of  beets  bearing  seeds  each  containing  a  single  germ. 

The  results  in  beet  growing  were  more  favorable  than  in  any  other 
year  in  the  history  of  the  plant 

Mr.  Thomas  R.  Cutler,  general  manager  of  the  Utah  Sugar  Com- 
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pany,  which  owns  two  factories  in  Utah  and  two  in  Idaho,  as  to  the 
conditions  prevailing  this  jear,  makes  the  following  report: 

Salt  Lake  Cttv,  Jamuiry  14t  1906. 

Dear  Sir:  Our  two  factoriefl  beloi^^ing  to  the  Utah  Sugar  Company  are  located  at 
Garland  and  Lehi,  Utah.  The  former  factory  was  in  operation  fifty-nine  days  and 
the  latter  one  hundred  and  one  days. 

The  climatic  conditions  in  Utah  have  been  very  favorable  for  beet  culture. 

Utah  has  been  particularly  happy  in  the  fact  that  its  farms  are  held  in  very  small 
acreages,  the  average  contract,  perhajis,  not.  being  7  acres  to  the  farmer,  and  the 
farmers,  having  their  own  labor,  are  ^[itirely  independent. 

The  beet  crop  is  more  remunerative  than  any  other  product,  and  as  the  water  for 
irrigation  is  becoming  more  expensive  each  year,  the  farmers  find  that  it  id  neces- 
esary  to  utilize  the  water  on  such  crops  as  will  yield  the  largest  revenue.  At  Garland 
the  farmers  are  demonstrating  from  time  to  time  that,  on  such  lands  as  are  suitable 
for  raising  beets,  this  crop  brings  them  in  more  than  grain  or  alfalfa,  which  have 
been  the  main  crops  during  the  past. 

Experience  has  taught  the  farmers,  both  in  Utah  and  Idaho,  that  it  is  very  essen- 
tial to  select  the  choicest  land  for  the  beet  crop,  also  land  that  can  be  uniformly  irrb- 
gated,  and  to  get  the  best  results  this  crop  must  be  looked  after  very  carefully. 

We  have  tried  in  Utah  and  Idaho  almost  all  kinds  of  artificial  fertilizers  without 
any  apparent  beneficial  results;  but  we  have  discovered  that  barnyard  manure  or 
clean  alfalfa,  plowed  under,  is  very  good.  This  gives  the  farmer  good  tonnage  and 
does  sot  impair  the  quality  of  the  beets.  We  have  demonstrated  also  in  Utah  that 
beet  seed  can  be  successfully  raised  on  such  lands.  In  Idaho  as  yet  no  beet  seed  has 
been  grown. 

The  four-row  beet-seed  drill  is  far  superior  to  what  it  was  ten  years  ago.  Also 
what  is  known  as  the  two-row  and  four-row  horse  cultivator  is  a  great  labor-saving 
implement,  and  the  new  beet  lifter  or  digger  that  has  been  largely  introduced  is  a 
great  improvement  over  the  old-style  beet  plow. 

We  understand  that  some  implements  for  topping  and  digging  the  beets  have  been 
used  in  some  localities,  but  without  any  satisfactory  results. 

The  number  of  contracting  farmers  at  Garland  was  250;  at  Lehi,  1,800.  The  num- 
ber of  acres  harvested  at  Garland  was  2,857;  at  Lehi,  9,200. 

At  Lehi  and  Garland  the  price  for  beets  delivered  in  sheds  is  $4. 75  per  ton.  Where 
they  come  in  by  car,  the  price  varies  from  $4.25  to  $4.50. 

At  Garland  the  acreage  has  been  materially  increased.  At  Lehi,  at  this  date,  the 
prospect  is  just  as  good  as  it  was  last  season. 

At  aU  OUT  places  we  have  planted  75  per  cent  of  the  Original  Kleinwanzlabener 
seed;  the  other  25  per  cent  is  of  Gabr.  Dippe  seed,  with  just  enough  of  other  kinds 
for  experiments. 

A  sandy  loam  with  clay  subsoil  ia  the  best  adapted  in  our  localities.  In  many 
cases  clay  loam  produces  just  as  large  a  tonnage  with  satisfactory  results  as  to  sugar 
and  purity,  but  the  latter  is  not  as  easily  prepared  to  receive  the  beet  seed  as  the 
sandy  loam,  unless  properly  plowed  in  the  fall. 

The  Lehi  factory  had  a  slicing  station,  as  you  know,  at  Bingham  Junction,  but  last 
spring  this  station  was  removed  to  Spanish  Fork,  27  miles  south  of  the  main  plant 
at  Lehi.  The  reasons  for  making  this  change  was  that  we  could  not  get  sufficient 
water  the  latter  part  of  the  season  for  the  operating  of  the  plant  at  Bingham  Junc- 
tion; and  again  there  were  not  enough  beets  delivered  at  that  point  by  team  to 
justify  retaining  this  plant  there;  so  it  was  moved,  as  stated  above.  At  the  new 
location  we  get  about  3,000  acres  of  beets  delivered  by  team. 

Yours,  very  truly, 

Thomas  R.  Cutler, 

General  Manager, 
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Ogden. — ^The  factory  at  this  place  has  been  very  much  improved 
by  the  installation  of  the  Osmose  process  and  by  other  recent  improve- 
ments. It  secured  a  larger  acreage  than  usual,  farmers  generally 
increasing  their  amount  of  land  devoted  to  beets. 

The  early  season  was  quite  favorable.  There  was  plenty  of  water 
in  the  ground  and  a  large  deposit  of  snow  upon  the  mountains  upon 
which  sufficient  water  for  irrigation  depends. 

The  spring  was  a  little  too  cold  and  wet,  but  this  was  followed 
by  better  weather  and  generally  good  results  in  beet  production. 
Prospects  for  the  future  are  very  encouraging. 

Logan. — Weather  conditions  were  unfavorable  during  the  spring 
months  in  the  farming  districts  supplying  this  factory  with  beets. 
Following  the  inclemency  of  the  early  season  came  insects  doing 
damage  to  such  an  extent  in  places  that  farmers  plowed  up  their 
beets,  on  the  whole,  considei"ably  decreasing  the  area  supplying  the 
factory.  As  the  season  progressed  it  was  much  more  favorable. 
The  yield  was  considerably  better  than  anticipated;  especially  the 
quality  of  the  beets  was  higher  than  usual. 

Though  this  factory  has  operated  four  years,  it  has  never  secured  a 
supply  of  beets  giving  anything  like  a  long  campaign.  Everything 
considered,  this  has  been  the  most  successful  run  in  the  history  of  the 
factory. 

WASHINGTON. 

General  conditions  throughout  the  beet-growing  district  of  this  State 
during  the  past  season  were  not  as  f  avoidable  as  those  noted  in  most  other 
beet-growing  districts.  The  rainfall  was  slight.  While  the  acreage 
secured  by  the  factory  was  quite  sufficient,  the  average  yield  was  low. 
Comparing  results  in  the  beet  fields  with  other  crops,  however,  the  sit- 
uation seems  much  more  encouraging^  as  cropping  in  the  State  was 
unfavorable  generally  during  the  season.  Increased  satisfaction  seems 
to  prevail  among  the  farmers  generally.  Prospects  appear  fairly  good 
for  next  season. 

Waverly. — Conditions  around  this  factory  are  gradually  improving. 
Farmers  are  becoming  more  accustomed  to  beet  culture  and  better 
advised  as  to  its  crop  returns,  one  year  compared  with  another. 

This  season  was  exceedingly  dry,  having  less  than,  half  the  usual  pre- 
cipitation from  April  15  to  November  1.  The  yield  per  acre  was  aboat 
66  per  cent  of  that  of  former  seasons.  No  beets  are  grown  under 
irrigation  for  the  factory. 

The  beet  crop  is  gradually  growing  in  favor  with  farmers,  because 
of  better  remuneration,  as  a  rule,  than  that  realized  from  other  crops. 

Barnyard  manure  is  the  principal  fertilizer  for  beets,  giving  very 
satisfactory  results.     Its  use  increases  with  each  successive  season. 

The  factory  pays  for  beets  $5. 25  per  ton  delivered  in  company's  sheds 
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at  Waverly.  Present  indications  are  favorable  for  an  increase  over 
last  yearns  acreage. 

The  seed  mostly  used  is  original  Kleinwanzlebener. 

The  soil  is  mostly  black  loam,  on  a  yellow  clay  subsoil,  with  rolling 
surface.  There  is  but  little  flat  or  level  land  in  the  beet-growing  dis- 
trict. About  90  per  cent  of  the  cultivated  area  is  rolling.  The  flat  pr 
level  lands  are  too  cold  for  sugar  beets. 

WISCONSIN. 

Two  sugar  factories  have  been  established  in  the  State  during  the 
year.  The  machinery  for  the  factory  at  Janesville  was  moved  from 
Dresden,  Canada,  and  that  for  the  one  at  Chippewa  Falls  from  Kala- 
mazoo, Mich.  For  new  concerns  the  results  were  very  satisfactory, 
both  to  the  farmer  aj?d  the  factory.  The  latter  is  under  the  manage- 
ment of  the  same  parties  who  operate  the  factory  at  Menomonee  Falls. 

There  has  been  more  agitation  in  this  State  for  the  establishment  of 
new  factories  than  in  any  other  section  of  the  country.  The  factories 
in  this  State  will  be  doubled  in  the  near  future.  General  conditions 
were  quite  favorable  to  beet  growing. 

A  summary  of  average  results  for  the  year  in  Wisconsin  is  as 
follows: 

The  average  acreage  of  the  factories  was  3,166  acres. 

The  average  yield  per  acre  was  11.37  tons  of  beets. 

The  factories  worked  an  average  of  36,000  tons  of  beets. 

They  produced  in  sugar  an  average  of  7,S66,666  pounds  or  3,933  short  tons. 

The  sugar  in  beets  averaged  14.54  per  cent;  the  purity,  83.51. 

The  sugar  factories  paid  the  farmers  for  beets,  approximately,  $540,000. 

Chippewa  Falls. — The  season  started  in  this  locality  with  quite 
favorable  indications.  Before  its  installment  the  plant  had  placed 
contracts  with  the  farmers  for  a  full  supply  of  beets  for  operating  its 
first  campaign.  For  a  first  planting  the  stand  was  good,  and,  gener- 
ally speaking,  the  quality  and  yield  of  beets  was  very  satisfactory. 

The  plant  was  shipped  here  from  Kalamazoo,  Mich.,  and  reinstalled 
at  this  place.  It  was  improved  and  enlarged,  and  with  it  was  installed 
a  pulp-drying  plant.  It  is  the  purpose  to  produce  a  stock  food  from 
the  by-products — pulp  and  molasses — similar  to  that  produced  at 
Janesville,  Wis.,  and  at  Alma,  Mich. 

As  to  conditions  and  results  this  year,  I  publish  below  a  report  made 
by  the  agricultural  manager,  A.  F.  Postel,  as  follows: 

Chippewa  Falls,  Wis.,  January  i^,  1906. 

Dear  Sir:  Complying  with  your  request  of  December  16,  permit  me  to  hand  you 
the  following  information  herewith: 

The  name  of  the  company  is  the  Chippewa  Sugar  Company.     It  was  built  in  1904. 

The  past  season  was  wet  and  cold,  and  therefore  not  propitious  for  getting  the  best 
results  in  beet  culture.  Still,  in  spite  of  this,  the  results  obtained  were  very  satis- 
factory, taking  into  consideration  that  this  is  our  first  season.  Potatoes  rotted  in  the 
ground  and  com  did  not  become  thoroughly  ripe,  so  that  crops  were  half  failures. 
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Adding  to  this  the  prevailing  low  price  £or  potatoes,  it  can  be  eanly  seen  that  the 
hardy  and  ever-sure  beet  crop  with  its  fixed  price  is  finding  favor  with  the  farmei& 
They  have  already  prepared  a  larger  acreage  for  beets  in  the  fall. 

We  applied  extensive  subsoiling  in  the  fall  of  land  to  be  devoted  to  beet  cnltore 
this  season.  Experiments  with  fertUiaeis  have  not  been  made,  as  this  was  our  first 
season  and  the  farmers  were  not  inclined  to  go  to  any  extm  expoiae  beyond  vbai 
was  absolutely  necessary.  Still  we  shall  encourage  sach  experiments  the  coming 
season  again  and  hope  to  accomplish  something  along  this  line. 

Four  different  kinds  of  seed  were  tried:  Elite  Klein wanzlebener,  C.  Branne,  Bien- 
dorf;  Imperial  Kleinwanzlebener,  O.  Hoeming,  Volkstedt;  Original  Kleinwanzle- 
bener,  Rabbethge  &  Giesecke;  American-grown,  E.  H.  Morrison,  Fairfield,  Wash. 
The  results  obtained  were  overwhelmingly  in  favor  of  the  Braune  seed  as  regards 
tonnage  and  sugar  percentage,  so  that  this  seed  will  be  used  almK)6t  exdosively  the 
coming  season. 

The  implements  of  recent  design  used  by  us  were  the  following:  Two-row  beet  and 
com^rill  combined;  two-row  beet  cultivator;  one-row  beet  lifter  and  subscMler  com- 
bined. These  tools  have  given  good  results  and  can  be  recommended.  The  drill 
will  plant  either  beet  seed  or  corn,  and  has  the  further  advantage  that  it  will  plant 
the  necessary  amount  of  seed  per  acre  (18  pounds  of  seed  in  rows  20  inches  apart);  so 
that  the  farmer  can  not  use  less  seed  even  if  he  wants  to,  unless  he  plants  in  rows  22 
or  24  inches  apart,  in  which  case  the  stand  in  the  row  will  be  the  same;  i.  e.,.  a  £uU 
one. 

The  number  of  beet  growers  who  signed  contracts  was  1,600.  The  numbered  acres 
harvested  was  3,000.  We  paid  $4  i)er  ton  for  beets  containing  12  per  cent  or  less  of 
sugar,  and  25  cents  more  for  each  per  cent  above  this.  The  average  price  paid  this 
year  was  $4.75  per  ton,  and  25  cents  additicHial  for  beets  delivered  after  November  1. 

Clay  loam  and  sandy  loam  are  the  best  beet  soils. 

The  farmers  around  here  seem  willing  to  learn,  which  can  not  always  be  said  of 
the  farmers  in  other  localities.  This  is  demonstrated  by  the  fact  that  the  majority 
of  our  beet  growers  this  year  not  only  manured,  but  also  subsoiled,  intended  beet 
land  in  the  fall.  I  regard  subsoiling  as  absolutdly  essential  to  success  in  beet  cultare 
on  the  heavier  soils,  and  for  this  reason  I  gave  the  growers  around  here  a  beet  lifter 
which  they  could  also  use  as  a  subsoiler.  In  this  way  I  **  killed  two  birds  with  one 
stone,  ^*  and  hope  to  see  the  spangle-rooted  beet  disappear  entirely  and  have  it 
replaced  by  the  normally-grown  beet  with  one  long  and  smooth  root,  pleasing  to  the 
eye  and  the  pocketbook  of  the  beet  grower  and  sogar  manufacturer- alike. 

Janesville. — The  early  season  in  this  district  was  quite  favorable 
to  beet  growing.  The  people  are  engaged  in  tobacco  culture  to  a  con- 
siderable extent.  Some  of  the  acreage  hithei'to  devoted  to  this  product 
was  put  in  sugar  beets  for  the  first  time  this  year.  Altogether  about 
4,000  acres  were  contracted  for  the  factory,  some  of  this  being  in 
northern  Illinois. 

To  considerable  extent  beets  have  been  grown  at  this  place  for  the 
factor}^  at  Menomonee  Falls  for  the  past  three  or  four  years.  As  the 
farmers  were  accustomed  to  tobacco  production  there  has  been  con- 
siderable speculation  as  to  the  reception  the  tobacco  growers  would 
give  the  beet  crop.  The  Milwaukee  News,  in  discussing  this  point, 
gives  the  following  figures: 

The  number  of  acres  of  beets  planted  in  the  county  last  year  (1903)  were  654;  ia 
tobacco  during  this  period  there  were  7,372  acres.     This  year  (1904)  8,380  aciw 
rere  planted  to  beets,  and  only  4,900  to  tobacco. 
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The  season  was  quite  favorable  throaghout;  results  of  beet  grow- 
ing were  quite  generally  satisfactory. 

In  addition  to  naanuf acturing  sugar  the  factory  has  installed  a  pulp- 
drying  plant.  The  wet  pulp  and  waste  molasses  are  mixed  together 
and  dried  in  this  plant  for  stock  food.  This  is  an  innovation  in  Wis- 
consin, but  undoubtedly  on  account  of  the  heavy  stock  interests  of 
the  State  the  stock  food  will  find  a  ready  market.  For  storing  this 
product  the  plant  has  installed  a  large  warehouse  devoted  exclusively 
to  its  use.  The  plant  has  done  very  satisfactory  work  taking  care  of 
the  refuse  pulp  as  it  came  to  it  from  the  factory. 

This  company  adopted  the  innovation  introduced  at  Menominee, 
Mich.,  last  year.  Invitations  were  sent  out  to  ^,600  farmers  to  attend 
a  barbecue  to  be  held  at  the  factory.  A  programme  was  arranged, 
including  speeches  by  some  of  the  leading  business  men  and  agricul- 
turists of  the  State.  This  method  brings  the  farmers  in  closer  touch 
and  is  more  effective  in  demonstrating  their  interests  in  the  beet-sugar 
industry. 

Last  spring  was  cold,  wet,  and  late,  and  there  was  six  weeks'  drought 
in  July  and  August.  There  was  excellent  harvesting  weather  in  the 
fall.  The  season  as  a  whole  was  not  a  bad  one  for  beets.  Early  in  the 
spring  plenty  of  rain  fell,  which  gave  good  germination.  Also  late 
in  the  fall,  September  and  the  early  part  of  October,  there  were  very 
beneficial  rains,  which  helped  materially  in  enlarging  the  yield. 

Beet  growing  is  in  favor  with  the  farmers,  although  thej'  do  not  go 
into  it  on  a  large  scale,  the  average  being  about  2i  acres  to  each  farm. 

There  were  1,350  contracting  farmers,  who  harvested  3,250  acres. 
The  prices  paid  for  beets  and  the  contract  conditions  are  as  follows: 

The  company  agrees  to  pay  for  all  suitable  beets  delivered  under  the  contract  ^.50 
per  ton  (net  weight)  for  beets  averaging  14  per  cent  or  less  of  sugar,  and  at  the  rate 
of  25  cents  per  ton  for  each  additional  1  per  cent  of  sugar  contained  In  the  beets. 

The  company  agrees  to  pay  an  additional  amount  of  25  cents  per  ton  for  all  beets 
delivered  to  its  factory  by  wagon.  In  addition  to  the  above  the  company  agrees  to 
pay  25  cents  per  ton  for  all  beets  delivered  after  November  1.  Payments  are  to  be 
made  on  the  15th  of  each  month  for  beets  delivered  during  the  previous  month. 

All  testing  of  beets  shall  be  done  in  the  laboratory  of  the  company  by  a  chemist 
appointed  by  Prof.  W.  A.  Henry,  director  of  the  agricultural  experiment  station  at 
Madison. 

In  the  event  of  the  factory  of  the  company  being  destroyed  by  fire,  or  for  any 
other  reason  incapacitated  at  any  time  previous  to  the  delivery  of  the  beet  crop,  the 
company  shall  have  the  option  to  pay  the  beet  grower  $5  per  acre  for  all  beets  he 
may  have  under  proper  cultivation,  allowing  the  grower  to  retain  the  crop. 

The  company  guarantees  a  freight  charge  of  25  cents  per  ton  in  car  lots  of  15  tons 
minimum  weight  from  all  points  within  50  miles  of  Janesville,  Wis. 

All  car  shipments  shall  be  weighed  by  the  Western  Railway  Weighii^  Association 
and  settlement  must  be  made  on  the  basis  of  such  weights. 

There  were  approximately  36,000  tons  of  beets  harvested. 
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The  prospects  for  acreage  for  1905  are  very  good.     The  factory 
anticipates  contracts  for  at  least  5,000  acres. 

The  seed  used  this  season  was  the  Hoerning  variety. 

The  best  results  this  year  came  from  old  tobacco  ground.     The  soil 
conditions  differ  in  the  different  localities.     The  principal  soils  are 
black  sandy  loam,  a  heavy  black  soil,  a  clay  loam,  and  a  clay  mixed    1 
with  black  dirt  and  sand,  with  generally  a  good  clay  subsoil.     The 
bent  results  come  from  the  sandy  loam  soil. 

This  part  of  Wisconsin  is  developing  very  rapidly  in  the  beet-grow- 
ing industry,  and  is  certainly  giving  good  results.  The  fanners  have 
become  more  educated  in  the  matter,  and  will  naturally  show  more 
interest  next  year  than  this. 

Menomonee  Falls. — It  is  estimated  that  fully  4,000  acres  of  beets 
were  planted  for  this  factory. 

To  the  energy  and  intelligent  systematic  work  of  Mr.  R.  G.  Wagner, 
manager  of  the  factory  at  Menomonee  Falls,  is  largely  due  the  rise 
and  healthful  progress  of  the  beet-sugar  industry  in  that  State.  As  to 
conditions  and  results  in  the  factory  districts  he  makes  the  following 
report: 

Milwaukee,  Wis.,  Jmiuary  7,  1905. 

Dear  Sir:  I  coDsider  the  past  seafion  as  not  the  very  best  for  sugar  beets.  The 
early  summer  months  were  very  cold,  while  the  month  of  September  and  the  first 
half  of  October  were  cloudy  and  rainy.  However,  while  this  undoubtedly  kept 
down  the  sugar  content,  which  is  averaging  so  far  about  14.75  per  cent,  the  tonnage 
is  very  good.  Many  farmers  who  have  grown  beets  for  us  now  for  four  yean 
obtained  IS  tons  and  more  to  the  acre. 

To  get  at  the  correct  average  of  beets  per  acre  is  not  practicable,  owing  to  the  fact 
that  I  do  not  know  how  many  acres  were  planted  or  harvested.  I  have  found  that 
farmers  are  not  very  careful  about  planting  the  same  acreage  as  contracted  for.  In 
fact,  the  farmer  does  not  measure  off  his  field — simply  guesses  at  the  contents;  and 
I  have  frequently  found  that  where  a  farmer  has  contracted  for  5  acres  and  thinks 
he  has  5  acres,  he  has  not  really  4;  while,  on  the  other  hand,  farmers  who  contract 
for  1  acre  frequently  plant  li  acres.  Based  on  the  acreage  contracted  for,  I  believe 
our  average  tonnage  to  be  about  12  tons. 

The  farmers  in  the  vicinity  of  our  factory  are  very  much  more  favorably  inclined 
toward  beets  than  formerly,  and  have  become  satisfied  that  it  is  not  only  a  profitable 
crop,  but  that  it  is  a  sure  crop.  Two  years  ago,  when  the  potatoes  rotted,  owing  to 
excessive  moisture,  beets  on  the  eame  fields  gave  good  results.  We  have  spent 
much  time  and  money  to  educate  the  farmers  to  take  up  beet  culture,  and  we  are 
pleased  to  state  that  our  efforts  have  been  successful,  and  we  do  not  anticipate  any 
more  difficulty  in  securing  a  suflScient  supply  of  beets. 

In  regard  to  fertilizer,  we  have  made  no  experiments  with  them,  except  that  we 
recommend  barnyard  manure  to  be  applied  in  the  fall. 

The  only  labor-saving  device  that  has  been  tried,  and  which  I  think  is  an  improve- 
ment on  the  old  method,  is  that  of  topping  the  beets  before  pulling  them,  by  using  a 
blade  attached  to  a  handle,  similar  to  a  hoe  not  bent.  This  seems  to  require  leas 
labor  than  the  old  method  of  throwing  them  in  piles  with  the  tops  and  then  picking 
up  each  beet  and  cutting  it  with  a  knife.  No  new  labor-saving  implements  have 
been  tried  in  this  district  with  any  success. 
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We  have  about  1,800  contracting  farmers,  who,  as  near  as  we  know,  have  harvested 
about  4,500  acres.  We  pay  $4.75  for  beets  containing  14  per  cent  of  sugar  or  less,  and 
25  cents  for  each  additional  per  cent  of  sugar. 

The  prospects  for  1905  are  very  good. 

We  have  used  altogether  German  seed,  particularly  Hoeming  and  Braune. 

Our  land  is  mostly  clay  loam.'  However,  we  have  also  had  good  results  from  sandy 
16am. 

At  the  Chippewa  Sugar  Company's  factory  at  Chippewa  Falls,  Wis.,  which  ii 
under  my  nxanagement,  the  results  in  securing  beets  were  not  very  good  this  year. 
The  reason  for  this  is  that  it  was  their  first  year,  and  there  was  practically  no  fall 
preparation  made  for  the  crop. 

It  is  my  intention  to  thoroughly  canvass  that  territory  and  to  keep  experienced 
agriculturists  among  the  farmers  all  summer,  and  from  known  results  where  the 
beets  had  proper  care  I  am  satisfied  that  a  good  crop  can  be  secured.  1  am  also 
satisfied  that  the  farmers  in  the  northern  part  of  Wisconsin  will  more  readily  take  to 
beet  culture,  because  they  are  much  more  in  need  of  a  good-paying  crop  than  the 
farmers  in  the  southern  part  of  the  State. 

STATISTICS     OF    THE     BEET-SUGAR     INDUSTRY    IN    THE     UNITED    STATES 

FOR  1904. 

The  following  tables  give  the  general  factory  and  farm  results  for 
1904:  (1)  A  table  giving  the  total  and  average  results  by  States; 
(2)  a  table  giving  the  results  by  individual  factories. 

The  statistics  are  presented  in  such  a  way  as  not  to  reveal  the 
identity  of  the  individual  factories.  The  data  in  these  tables  were 
furnished  me  directly  by  the  factories  except  in  five  instances,  ia 
which  cases  I  have  inserted  careful  estimates  based  on  reliable 
information. 

General  factory  and  farm  results  for  1904j  by  States, 


State. 


California 

Colorado 

Idaho  

Michigan 

KebroKka 

Utah 

Wisconsin 

Minnesota,  New 
York,  Ohio, 
Oregon,  Wash- 
ington  

Total  and 
average 


Area 
har- 
vested. 


Acrei. 
32.801 
44,456 

7,700 
63,777 
13,100 
20,060 

9,500 


16,400 


197,784 


Aver- 

age 

yield 
of  beets 

Beets 

worked. 

per 

acre. 

Toiis.a 

ToM.a 

12.01 

395,452 

12.82 

650,369 

9.81 

76,600 

8.06 

438,428 

9.41 

123,300 

12. 12 

243,000 

11.37 

108,000 

8.69  .    142,500 


10.47   2,071,539 


Sugar  manufactured. 


Pounds. 


Tons,  a 


93,311,900 

1 
46,656.95  ' 

124,563,800 

62,276.9    1 

17,696,800 

8,798 

103,864,830 

61,932.26 

29,374,000 

14,687 

66,720,600 

28,360.3 

23,600,000 

11,800 

Aver- 
age 

sugar 
in 

beets. 


Per  rt. 
15.74 
16.64 
14.88 
15.13 
15.08 
14.77 
14.61 


35,206,000  '    17,603  16.66 


484,226,430  ;  242,113.41 


16.33 


Aver- 
age 
puritv 

OCU*m- 

Aver- 

Esti- 
mated 

age 
length 

aver- 
age 

cientof 
beets. 

ofcam- 
paigu. 

extrac- 
tion of 
sugar. 

Perct. 

Days. 

Per  cL 

81.13 

79.5 

12.5 

82. 46 

87.1 

11. t 

83.52 

48.3 

12 

85.47 

46.8 

11,7 

81.48 

91 

11.6 

82.96 

106.7 

11.8 

88.61 

88.6 

10.9 

84.77 


83.09         78 
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a  Tons  of  2,000  pounds. 


80 


12..) 


11.74 
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Oeneral  factory  and  farm  rcgtdtgy  by  individual  fadoria,  for  1904* 


Number  of  factory. 


1.. 
2.. 
8  6. 


4 

5 
C 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2r> 
26 
27 
2^ 
29 
30 
31 
32 
33 
34 
35 
36 
87 
38 
89 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
62 
53 
54 


AvoTSLge 
acre. 


Price  of 


ton. 


Tbng.a 
12 
8.6 


15.00 
4.90 


Averag« 

RUgar  in 

beets. 


Per  cent. 
13 
17.6 


Average 
purity 
coeffi- 
cient of 
beets. 


79 
82 


Length 
of  c&m-  [ 
piOgn, 


average 
extzmcticn 
of 


Day*. 
82 
44 


-Pfe/  cnil. 
11.4 
II 


18.1 

11.6 

12 

11.7 

12.9 

11.56 

11.5 

12.5 

IS.  42 

9.11 
13.70 
12.19 
10.67 
10 

7.94 

8 


4.75 

4.75 

5.0O 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

<'4.fiO 

C4.50 

(-4.50 

C4.50 


16.5 

16 

14.8 

15.7 

16.5 

16.8 

15.8 

16 

15 

15.1 

15 

15.2 

14.65 

14.5 

16.8 

15.6 


81.5 

8LS5 

81 

82.6 

82 

83 

82.6 

82.5 

83 

82.4 

82 

82.  S 

83 

83 

85.9 

86 


\ 


69 

77 

125 

120 

129 

110 

61 

75 

91 

45 

81 

72 

58 

62 

25 

47 


las 

12.8 
12 

11 
12 

m? 

u 

11 

12 

las 

10.  s 
12.2 
12.4 
10.  S 
12.9 
12.5 


8.1 

7.83 

9 

9 

8.09 

7.05 

7.36 


<'4.60 
C4.50 
C4.60 
0  4.60 
C4.50 
C4.50 
4.75 


14.9 

15 

14.5 

16 

14.5 

15.43 

14.57 


86.38 

84 

84.16 

84 

85 

85 

66 


30 
39 
60 
77 
25 
81 
53 


10 

las 
11-1 

14 

10.9 
11.9 
13 


Average 


7.68 

7.02 

8.86 

9.48 

8 

4.92 

7.28 

8.8*2 

12.32 

10.  ?2 
8.4 
9 

9.38 
9 
8.4 

18.16 

13 

11.75 

10.71 
5.38 

11.78 

12 
9.5 


tf4.50 
«4.50 
«?4.50 
<'4.50 


4. 

c4. 
«4. 
cA. 
4. 
cA. 


75 
50 
50 

75 
50 


<-4.50 

6.00 

6.00 

04.50 

<'4.50 

04.50 

cA.fA 

<'4.50 

^4.50 

5.25 

4.75 

<'4.50 

4.75 


10.47 


18.10 

15.7 

15.5 

16 

14.13 

15.4 

15.6 

14.5 

15.6 

15.2 

14.7 

15.17 

16 

16 

15.3 

14 

14.3 

15 

16 

15 

14.7 

14 

15.1 


15.33 


84 

85 

86 

89 

84.8 

84 

85.6 

83 

8(» 

83 

80 

80.89 

85 

84 

a5.5 

81.5 

82.1 

84 

83 

83 

83 

81 

84 


83.09 


28 

75 

60 

91 

29 

11 

43 

50 

98 

90 

67 

116 

75 

102 

64 

119 

US 

101 

59 

60 

106 

115 

45 


78 


11.3 

13 

U 

11.8 

ll.S 

1L9 

11.7 

10 

11.6 

10.5 

11 

13.4 

12-8 

1^1 

12.6 

12 

12 

ll.S 

12 

12 

10.9 

11 

]a9 


1L74 


a  Tons  of  2,000  pounds. 

h  Not  operatod  in  1904. 

c  Price  paid  for  beets  reaching  a  minimum  standard  of  migar  content  and  purity.  For  each  addi- 
tional per  cent  of  sugar  an  additional  amount  per  ton  (in  some  cases  26  cento,  in  others  S3|  cents)  is 
allowed. 
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JUVZinLS  COTJET  WOBE  IH  COLORABO. 

Throughout  my  report  I  have  often  referred  to  the  availability  for 
work  in  the  beet  field  of  the  unemployed  in  our  cities  and  towns,  and 
I  have  laid  special  stress  on  the  employment  of  children  for  this  work 
during  school  vacations. 

Several  of  the  States  have  established  juvenile  courts  with  special 
jurisdiction  over  minors  and  their  infractions  of  law.  The  functions 
of  these  courts  are  broad,  the  general  idea  being  to  reform  and  help 
youthful  offenders.  The  coldness  and  rigidity  of  ordinary  penal 
administration  is  largely  eliminated.  It  is  recognized  that  idleness  is 
the  main  cause  of  youthful  crime  and  at  the  same  time  the  principal 
factor  in  developing  mature  hardened  criminals.  Young  people  must 
be  kept  busy,  both  in  self -improvement  and  self-sustenance.  Employ- 
ment is  the  antidote  to  idleness  and  crime. 

Probably  in  no  place  in  the  country  has  juvenile  court  work  advanced 
so  rapidly  and  thoroughly  as  in  Denver,  Colo.  This  is  due  largely  to 
the  enthusiastic  and  systematic  work  of  its  instigator.  Judge  Ben  B. 
Lindsey,  of  that  place. 

For  employment  of  the  .young  people  coming  under  its  jurisdiction 
the  court  naturally  turns  to  the  beet  fields  of  the  State.  This  work  is 
especially  adapted  to  young  people  from  nine  to  seventeen  years  of 
age.  It  may  be  said  that  youths  of  this  age  in  the  beet  fields  are  of 
more  service  than  adults  in  doing  the  weeding,  thinning,  and  similar 
hand  work.  They  arc  more  nimble,  and  therefore  more  useful.  This 
work  comes  at  a  time  when  public  schools  are  closed. 

In  beet  growing  up  to  the  present,  the  Denver  court  has  confined 
its  attention  largely  to  boys.  Squads  of  about  20  are  sent  out  to  the 
beet  fields  under  the  direction  of  a  **  probation"  officer  of  the  court, 
who  makes  the  contract  with  the  farmers  and  all  arrangements  for  the 
maintenance  of  the  camp,  la3^s  down  the  rules  governing  deportment 
and  executes  the  same,  collects  the  money  for  the  boys'  labor,  keeps 
the  accounts,  pays  the  bills,  and  distributes  the  earnings.  Usually 
contracts  are  made  with  the  farmers  at  so  much  per  acre.  Since  a  boy 
can  accomplish  as  much  as  an  ordinary  adult  laborer,  he  receives  as 
much. 

There  is  no  other  kind  of  work  so  specially  adapted  to  the  needs  of 
the  juvenile  court,  and  it  is  developing  a  great  resource  of  labor  for 
beet  fields.  Our  large  cities  contain  many  young  people  to  whom  this 
sort  of  work  is  well  suited,  and  the  opportunity  to  do  it  is  a  boon,  not 
only  to  the  wards  of  the  juvenile  court,  but  manj^  others  for  whom 
employment  is  just  as  necessary. 

Plate  IV  (figs.  1  and  2)  graphically  portrays  the  character  of  the 
work  developing  in  Colorado  under  the  administration  of  the  juvenile 
court.     The  court  is  ably  assisted  by  the  Juvenile  Improvement  Asso- 
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ciation,  description  of  which  I  clip  from  the  court's  pamphlet,  '*The 
problem  of  the  children,  and  how  the  State  cares  for  them,"  as  follows: 

As  an  auxiliary  to  the  work  of  the  juvenile  court,  a  number  of  our  best  dtizens 
have  formed  the  Juvenile  Improvement  Association,  of  Denver.  The  parpoee  of 
this  organization  is  to  encourage  social  betterment  for  children.  The  plan  was  pro- 
posed about  a  year  ago  and  has  met  with  much  favor. 

In  response  to  my  communication  asking  for  plans  and  details  of 
conducting  this  work,  Judge  Lindsey  writes  as  follows: 

In  the  first  place  I  deeply  appreciate  the  interest  you  show  in  this  matter  axni  the 
spirit  of  your  letter.  I  have  not  received  the  report  you  speak  of,  but  shall  look 
forward  to  its  receipt  with  a  great  deal  ^f  interest. 

A  gentleman  from  the  northern  beet  fields  was  in  to  see  vta  to-day,  and  he  declares 
that  if  proper  arrangements  can  be  devised  500  Denver  boys  can  be  kept  at  work 
roost  of  the  time  between  June  and  September  by  his  company  alone. 
.  Briefly,  our  plan  was  to  send  fifteen  or  twenty  boys  in  company  with  a  piobatioii 
ofiicer  and  a  cook  with  a  complete  camp  outfit.  The  camp  was  pitched  in  different 
fields  from  time  to  time.  In  this  way  the  probation  ofi&cer  looked  after  the  boys 
and  saw  that  they  did  their  work  and  at  the  same  time  had  a  good  time.  Suppos- 
ing a  teacher  in  a  school  should  go  out  of  the  room  and  leave  the  beet  average  boys 
of  the  best  families,  how  much  would  she  get  out  of  them?  It  is  the  same  way  with 
these  boys  in  the  fields.  If  you  have  some  one  with  them,  just  as  a  teacher  in  a 
school,  you  will  get  good  work  out  of  them.  We  started  last  spring  by  having  the 
boys  come  to  my  court  once  every  two  or  three  weeks,  when  we  would  talk  to  them 
upon  the  importance  of  the  work,  explain  the  beet-sugar  industry  and  the  responsi- 
bility that  rested  upon  them  to  do  their  work  well.  In  this  way  we  endeavored  to 
get  the  most  ret^ponsible  juvenile  labor.  The  results  accomplished  were  most  satis- 
factory, and  a  number  of  families  left  the  slums  of  Denver  and  became  residents  of 
the  beet-field  districts,  because  it  was  brought  to  their  attention  in  this  way  through 
their  boys  working  in  the  fields.  The  first  year  we  attempted  this  work  it  was 
without  organization.  The  boys  were  simply  sent  alone  and  very  few  of  them  did 
well.  In  fact,  it  was  declared  a  failure  by  the  farmers.  The  la?t  year  we  had  fair 
success  with,  I  should  say,  one-half  of  the  boys  sent  out 

I  send  you,  under  separate  cover,  a  little  booklet  called  "The  Problem  of  the 
Children,"  and  on  pages  129  to  132,  inclusive,  you  will  find  a  statement  regarding 
this  work. 

I  wish  to  thank  you  for  your  interest  in  this  matter,  as  I  believe  it  contains  the 
germ  of  a  wonderful  work  which  can  be  done  by  the  city  and  the  country  cooperating 
together  for  the  help  of  our  city  boys.  Of  course  it  is  going  to  require  time  and  care 
to  perfect  a  plan  that  is  satisfactory,  but  that  it  can  be  perfected  I  have  absolutely 
no  doubt. 

Descriptive  of  the  purposes,  methods,  and  results  in  the  beet  fields, 
I  clip  from  the  court's  pamphlet,  referred  to  above,  the  following: 

WORK   IN   THE  BEET   FIELDS. 

Among  the  things  which  the  society  proposes  is  to  take  advantage  of  the  opportu- 
nity in  the  northern  and  southern  sugar-beet  fields  to  supply  city  boys  with  work 
during  the  summer.  Average  boys  will  not  work  in  school  unless  the  teacher  is 
present.  Neither  are  they  likely  to  work  in  the  fields  unless  some  capable  person 
is  there  to  encourage  and  direct  them.  It  is  not  surprising,  therefore,  that  boys 
heretofore  sent  to  the  beet  fields  without  organization  or  discipline  did  not  give  gen- 
eral satisfaction.     It  is  now  proposed  to  send  a  probation  officer  in  charge  of  each  20 


FiQ.  1.— A  Squad  of  Juvenile  Court  Bovs  in  a  Colorado  Beet  Field. 


FiQ.  2— The  Same  Bova  at  Work  Under  an  Officer. 
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"boys,  with  a  complete  camp  outfit,  which  is  to  be  pitched  in  the  most  favorable 
place  near  the  fields.  A  number  of  sach  camps  have  been  organized  and  at  the 
present  writing  are  being  sent  to  the  fields,  with  every  prospect  of  success.  These 
looys  have  been  meeting  faithfully  with  the  judge  and  probation  officers  in  the  juve- 
nile court  upon  designated  evenings,  when  their  work  and  its  importance — not  only 
to  the  farmer,  but  to  themselves,  to  the  court,  and  to  the  improvement  association — 
is  freely  discussed.  The  boys  are  thus  made  to  feel  their  responsibility,  and,  while 
y^e  can  not  tell  what  success  may  be  had  or  what  we  can  do  until  we  try,  we  are 
looking  forward  with  much  interest  to  the  result  of  this  plan.  Last  year  something 
over  100  boys  were  sent  to  the  beet  fields  from  Denver.  They  were  allowed  to  do 
very  much  as  they  pleased,  and  with  the  same  results  as  would  happen  in  any  well- 
regulated  school  of  the  best  boys.  Less  than  one-half  of  them  gave  satisfaction. 
Yet  something  over  20  families  went  from  the  slums  to  the  beet  fields  because  of  the 
experiment,  and  notwithstanding  its  disappointments,  we  account  it  to  have  been 
more  than  worth  while. 

The  court  is  under  great  obligations  to  Mrs.  J.  J.  Brown  and  her  able  assistants, 
Mrs.  Margaret  Fealy,  Mrs.  Alexander  Helme,  and  the  young  ladies  who  assisted 
them  in  the  entertainment  given  at  the  Broadway  Theater  in  April,  1904,  for  raising 
funds  for  this  association  and  the  promotion  of  the  beet-sugar  work.  The  beet-sugar 
industry  in  Colorado  is  assuming  enormous  proportions  and  demands  a  class  of  work 
in  the  fields  for  three  months  in  the  summer — June  to  September,  vacation  months — 
which  can  be  well  performed  by  boys  under  proper  discipline.  We  are  simply  try- 
ing to  avail  ourselves  of  these  opportunities  for  the  good  of  the  boys. 

OEOWIHO  8TJ0AK  BEETS. 

In  my  last  annual  report  (for  1903)  I  included  a  carefully  revised 
description  of  the  most  approved  methods  of  growing  sugar  beets. 
As  the  edition  of  that  report  is  now  practically  exhausted,  I  have 
decided  to  insert  here  the  matter  referred  to  for  the  benefit  of  farmers 
who  are  taking  up  sugar-beet  growing  for  the  first  time. 

SELECTION  OP  THE  SOIL. 

The  first  requisite  in  successful  sugar-beet  growing  is  a  suitable  soil.  This  will 
become  more  evident  to  the  farmer  as  he  proceeds  with  the  crop.  There  is  no  doubt 
that  the  beet  crop  makes  a  heavy  draft  upon  the  soil,  and  should  be  classed  in  this 
respect  with  com,  potatoes,  and  tobacco.  It  quite  often  happens  that  the  farmer 
selects  a  piece  of  ground  for  growing  sugar  beets  not  well  adapted  to  growing  other 
crops,  and  not  considered  productive.  If  a  soil  is  light  and  sandy  it  should  be 
avoided  for  the  beet  crop,  unless,  through  rotation  of  crops  and  fertilization,  it  has 
been  brought  up  to  the  right  condition  for  sustaining  such  crops  aa  corn  and  potatoes. 

I  am  often  asked  the  question,  "Do  sugar  beets  exhaust  the  soil?"  The  proper 
answer  to  this. question  is  that  any  crop  will  exhaust  the  soil  if  planted  continuously 
and  nothing  is  done  to  renew  it  Sugar  beets  will  not  exhaust  the  soil  more  than  other 
heavy  crops  if  the  right  methods  are  pursued.  It  should  be  the  aim  of  every  farmer 
growing  sugar  beets  to  make  a  profit  out  of  them,  the  same  as  any  other  crop;  there- 
fore he  should  be  careful  in  the  selection  of  land  for  growing  them.  If  a  piece  of 
land  is  not  adapted  to  general  cropping,  avoid  it  for  sugar  beets.  Put  upon  it  some- 
thing better  adapted  to  it,  and  operate,  if  possible,  in  such  a  way  as  to  make  it  pro- 
ductive. If  it  is  wet  and  sour,  drain  it.  If  light,  put  it  in  grass  or  build  it  up  with 
legumes  in  rotation  with  light  crops  and  liberal  applications  of  barnyard  manure. 
At  least  do  not  try  to  reclaim  it  with  sugar  beetfl.    They  are  not  a  good  reclaimer. 

Beete  are  an  expensive  crop  at  the  best  and  should  be  put  upon  lands  offering  the 
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best  opportanities  for  good  yields.  It  takes  6  to  7  tons  of  sagar  beets  i)er  acre  to  piy 
the  actual  cost  of  production,  and  it  is  the  tonnage  of  beets  over  and  above  this 
amount  that  yields  the  profit  6o  it  can  readily  be  seen  that  poor  laod  should  be 
planted  to  something  whose  production  is  not  so  expensive.  On  poor  land  so^Br 
beets  are  liable  to  prodnoe  a  loss,  either  through  low  sugar  content  and  purity  or  small 
tonnage  of  beets  per  acre. 

A  prospective  sugar-beet  farmer  has  a  great  many  facilities  at  the  present  time  for 
posting  himself  in  this  respect.  Sugar-beet  growing  is  becoming  quite  general 
throughout  the  various  parts  of  the  United  States,  and  it  is  quite  probable  that  he 
can  find  some  one  in  his  neighborhood  who  has  practical  knowledge  of  the  subject 
If  not,  the  factories  are  constantly  publishing  literature  containing  directioiis  for 
growing  beets,  selection  of  the  land,  and  treatment  after  the  beets  are  planted.  The 
experiment  stations  of  the  various  States  are  publishing  bulletins  and  distributing 
them  free  of  charge,  containing  much  matter  upon  these  subjects.  Every  factory 
has  an  agriculturist  for  the  express  purpose  of  instructing  the  iarmerB  in  the  proper 
methods  of  growing  sugar  beets,  the  selection  of  lands,  and  how  to  treat  the  different 
lands  in  growing  this  crop.  The  Department  of  Agriculture  is  publishing  a  great 
deal  of  material  upon  the  subject  of  the  beet-sugar  industry.  All  of  these  puUica- 
tions  are  available  and  free  for  the  information  of  the  farmer  engaged  in  sugar-beet 
growing. 

Most  farms  contain  different  kinds  of  soil,  which  are  in  different  states  of  availa- 
bility for  cropping,  though  some  of  them  are  equally  good  in  all  parts.  The  land 
selected  for  sugar  be«ts  must  be  fertile  and  susceptible  to  fine  pulverization.  Tfae 
surface  and  siibsoiis  must  be  of  such  a  nature  as  to  be  easily  penetrated  by  the  tap- 
roots, laterals,  and  rootlets. 

The  land  should  be  as  free  as  possible  from  the  seeds  of  weeds  and  grass.  How- 
ever, these  can  be  overcome  by  sufficient  attention  and  labor. 

P&EPABING   THE   LAND   FOR  THE   SEED. 

Preparing  the  soil  properly  for  growing  sugar  beets  is  another  important  featui^ 
and  comes  next  to  the  selection  of  the  soil  itself.  We  must  consider  all  the  different 
important  steps  necessary  in  grow^ing  a  beet  crop.  A  failure  in  any  one  of  them  or 
a  lax  or  loose  method  may  result  in  disaster  or  loss.  Having  determined  to  grow 
the  crop,  no  pains  should  be  spared  in  doing  it  right.  Everything  de|>ends  upon 
doing  each  part  thoroughly  and  faithfully.  The  preparation  of  the  seed  bed  proceeds 
differently  under  different  conditions  of  soil  and  climate. 

There  are  two  things,  however,  that  apply  generally:  (1)  Deep  plowing  and  (2) 
minute  pulverization  by  surface  harrowing.  Often  it  is  necessary  to  subsoil  while 
turning  the  land  with  a  stirring  plow.  I  have  seen  many  instances  where  this  has 
not  appeared  beneficial,  many  instances  where  it  has  appeared  to  be  actually  harm- 
ful, and  many  more  where  it  has  been  absolutefy  necessary.  >Vhere  winter  freezing 
obtains,  fall  plowing  is  usually  preferable,  if  possible.  In  the  first  place  it  catches 
the  summer  and  fall  crop  of  weeds  and  grass  and  turns  them  under,  thus  eliminating 
some  of  the  difficulties  of  cultivation  during  the  growing  of  the  plants.  In  the  next 
place  fall  rains  or  irrigation  damx>en  the  soil,  and  the  upheaval  through  freeadng 
mellows  it  and  makes  available  certain  of  its  elements  of  fertility. 

After  the  land  is  plowed  it  should  be  thoroughly  pulverized.  This  may  be  accom- 
plished in  several  ways — ^by  harrowing,  dragging,  planking,  and  rolling.  Whatever 
local  system  is  used  most  successfully  in  accomplishing  this  purpose  is  the  most 
desirable.  The  idea  is  to  pulverize  the  soil,  and  this  is  an  important  matter.  The 
sugar  beet  is,  in  its  early  stages,  a  tender  plant,  and,  while  the  soil  should  be  fine,  at 
the  same  time  it  should  be  moist  and  in  such  a  condition  as  to  be  thoroughly  com- 
pact about  the  beet  ball,  filling  in  the  convolutions  of  its  outer  parts.    This  is  desir- 
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able  because  it  enables  the  ball  to  absorb  moisture,  which  promotes  the  germination 
of  the  seed.  If  the  surface  is  left  in  a  lumpy  or  clpddy  condition,  many  of  the  balls 
Temain  in  open  spaces,  allowing  free  drcnlation  of  the  air,  and,  instead  of  being  mois- 
tened, they  are  dried  up  and  the  germs  are  killed. 

Sugar-beet  growing  is  garden  calture  on  a  lai^  scale.  It  might  be  stated  in  a  gen- 
eral way  that,  in  preparing  seed  beds  for  sach  a  crop,  and  in  the  care  necessary  to 
germinate  the  seeds  and  sostain  the  plants  in  their  after  growth,  whatever  is  applicable 
in  gardening  will  apply  also  to  sugar  be^s.  Most  of  the  success  of  this  plant  dnring 
its  growing  season  will  d^»end  upon  the  proper  condition  of  the  ground  at  the  time 
of  planting. 

PLANTING   AND   GERMINATION. 

The  soil  being  in  just  the  right  condition  and  containing  sufficient  moisture  to 
germinate  the  plant,  the  seed  should  be  sown  with  a  beet  seeder  in  rows  which  are 
16  to  20  inches  apart,  the  distance  depending  on  local  circumstances  and  kinds  of 
soil.  It  is  better  to  use  a  specially  designed  beet  seeder  which  is  adjustable  as  regards 
width  of  rows  and  the  amount  of  seed  used  per  acre.  The  amount  of  seed  usually 
Tequired  is  15  to  20  pounds  per  acre.  The  seeds  are  sown  quite  thick,  the  regulation 
of  the  am<Hint  per  acre  being  governed  by  the  proximity  of  the  seeds  in  the  row^. 

It  is  usually  anticipated  that  many  more  seeds  will  germinate  and  come  up  than 
wure  required.  This  is  the  insurance  part  of  the  performance.  A  stand  of  beets  is 
absolutely  essential  to  the  success  of  the  crop.  The  beet  seeder  can  be  adjusted  so 
as  to  plant  seeds  from  a  half  inch  to  an  inch  and  a  half  in  depth,  according  to  the 
kind  of  soil  and  its  condition  as  regards  moisture,  warmth,  etc.  Care  should  be 
taken  not  to  plant  too  deep.  Until  experience  shall  have  given  him  a  definite  idea 
oi  his  own,  the  grower  should  seek  advice  regarding  the  proper  depth  from  some 
person  better  posted  than  himself  as  to  planting  sugar  beets  in  his  locality. 

Some  method  of  compacting  the  soil  around  the  Feed  \s  generally  desirable.  This 
is  usually  accomplished  by  rolling.  The  smooth  surface  left  by  a  roller  is  objection- 
able in  some  localities,  for  instance,  where  the  soil  is  sandy  and  there  is  much  wind, 
thus  drifting  the  sand  against  the  young  beets,  cutting  them  off  or  injuring  them. 
Under  such  circumstances  the  ground  is  usually  *' planked."  This  is  accomplished 
by  drawing  a  platform  arrangement  made  of  planks  over  the  soil,  which  leaves  the 
surface  considerably  rougher  than  does  the  roller. 

Care  must  be  used  to  plant  at  the  right  time,  the  same  as  with  any  other  crop. 
This  must  be  determined  by  the  moisture  in  the  soil,  its  temperature,  and  the 
weather. 

In  from  seven  to  ten  days,  if  the  soil  is  warm  and  moist  enough,  the  beets  will 
begin  to  make  their  appearance.  The  real  struggle  on  the  part  of  the  grower  for  a 
crop  begins  at  this  juncture.  There  are  several  kinds  of  emergencies  that  may  arise 
at  this  tender  stage  of  the  plant;  a  frost  or  a  hailstorm  can  do  them  considerable 
damage,  and  they  may  have  to  be  replanted.  In  replanting,  it  is  not  good  practice 
to  undertake  to  reset  beets  extensively. 

This  germinating  period  is  the  anxious  time  of  the  beet  grower;  a  beating  rain 
may  crust  the  surface  to  such  an  extent  that  the  beets  can  not  penetrate  it.  In  such 
cases  I  have  seen  valuable  results  produced  by  using  a  harrow  to  break  up  the  crust 
of  the  surface.  At  every  stage  of  the  crop  the  beets  must  be  kept  clean  and  cultiva- 
tion must  begin  at  the  earliest  possible  moment.  Sometimes  they  are  cultivated 
soon  after  planting.  These  first  cultivations  are  accomplished  with  special  beet  cul- 
tivators, which  work  several  rows  at  a  time.  These  cultivators  are  adjustable  to  the 
width  of  the  rows,  and  usually  have,  for  the  first  cultivation,  small,  loose,  sharp 
knives  running  parallel  with  the  surface  and  designed  to  cut  off  the  grass  and  weeds 
jTXBt  below  the  surface. 
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BUNCHING    AND  THINNING. 

About  the  time  when  the  beeta  show  the  fourth  leaf  the  bunching  and  thinning 
process  begins.  This  is  uecessar}'  to  remove  the  excess  of  plants,  made  necessary  in 
order  to  secure  a  stand  of  beets.  Single  plants  should  be  left  in  the  row  from  6  to 
10  inches  apart,  depending  on  the  distance  between  the  rows  and  the  kind  of  aoiL 
Tlie  time  of  thinning  is  important.  If  the  proper  amount  of  seed  has  been  used 
there  will  be  a  considerable  excess  of  plants,  due  to  the  neameas  of  the  seeds  to 
one  another.  A  still  further  excess  results  from  the  fact  that  each  particular  seed  ball 
contains  from  one  to  seven  germs,  all  of  which  are  liable  to  germinate. 

It  is  quite  evident  that  if  all  the  germs  grow,  we  are  liable  to  have  a  bonch 
of  several  plants  from  a  single  seed  ball  standing  very  close  together,  often  inter- 
twining and  forming  a  network  of  rootlets.  The  longer  these  plants  are  allowed  lo 
grow  in  this  way  the  more  complex,  difficult,  and  harmful  becomes  the  process  of 
removing  the  superfluous  plants.  If  this  thinning  is  put  off  too  long  it  disturbs  the 
position  of  the  plants  which  are  to  remain,  breaks  their  tender  rootlets,  and  mate- 
rially and  permanently  injures  them.  Every  effort  should  be  made  to  accomplish 
this  thinning  aa  quickly  as  possible.  A  little  money  spent  at  this  stage  proves  a  very 
valuable  investment  in  the  after  stages  of  the  plant.  A  beet  grower  should  prepare 
himself  beforehand  and  be  ready  to  accomplish  this  work  and  not  allow  it  to  drag 
along.  With  the  best  of  intentions  and  preparations,  he  is  liable  to  be  more  or  leas 
hampered  by  rains  and  other  difficulties,  but  he  should  not  fail  to  exert  hia  best 
efforts  to  get  his  crop  thinned  as  soon  as  possible  after  sufficiently  matured  for  this 
purpose. 

The  process  is  known  in  the  common  parlance  of  the  grower  as  *' blocking  and 
thinning.  * '  Blocking  is  accomplished  by  a  person  walking  along  the  row  with  a  short- 
handled  hoe,  sharp  and  of  sufficient  width,  cutting  out  part  of  the  beets  so  as  to  leave 
bunches  the  proper  distance  apart  for  the  plants  in  the  row.  Thinning  is  accom- 
plished by  a  person  creeping  alpng  on  his  hands  and  knees  and,  with  deft  move- 
ments of  the  hands  and  fingers,  removing  all  the  plants  in  the  bunch  except  the  one 
his  eye  selects  as  the  strongest  plant.  This  all  requires  agility,  attention,  and  indus- 
trious and  laborious  effort;  it  is  in  a  sense  a  kind  of  cultivation,  because  all  the  soil 
is  loosened  around  the  plant,  and  should  be  compressed  around  it  again  with  the 
hand  before  going  on.  Grass  or  weeds  growing  around  the  plants  should  also  be 
removed. 

CULTIVATION. 

The  methods  of  cultivation  are  various.  The  object  sought  is  the  elimination  of 
the  grass  and  weeds,  the  conservation  of  moisture,  and  the  loosening  of  the  soil 
around  the  plant.  Beets  must  be  kept  clean.  By  this  term  in  sugar-beet  growing  is 
meant  more  than  in  corn  growing.  It  is  desired  that  these  beets  shall  be  rich  in 
sugar.  The  sun  and  air  are  the  great  reagents  which  accomplish  this  result  in  the 
beets.  Weeds  and  grass  must  be  eliminated  from  the  crop  in  order  that  this  may  be 
accomplished.  Beets  are  a  vigorous  crop,  and  they  should  have  the  full  sustaining 
power  of  the  soil  and  not  divide  it  with  waste  plants  and  weeds. 

After  the  first  cultivation  the  horizontal  blades  of  the  cultivator  are  replaced 
with  elliptical  blades  which  penetrate  the  soil  3  to  4  inches  and  loosen  it, 
making  a  dust  mulch  which  conserves  the  moisture  of  the  soil  and  promotes  the 
growth  of  the  plant.  The  cultivator  is  usually  drawn  by  a  single  horse  or  mule,  and 
is  manipulated  by  a  single  laborer,  who  usually  cultivates  two  or  four  rows  at  a 
time. 

It  can  be  seen  that  this  part  of  the  work  is  not  particularly  laborious.  One  man 
and  one  horse  can  cultivate  many  acres  of  beets  in  the  course  of  the  season.  The 
number  of  cultivationn  given  to  a  crop  varies  according  to  the  exigencies  of  the  case.' 
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If  it  is  a  dry  season  cultivation  should  be  continuous  in  order  to  maintain  a  dust 
mulch  and  conserve  the  moisture.  If  the  beets  are  excessively  weedy,  hand  hoes 
should  be  used.  The  number  of  times  beets  should  be  hoed  also  varies.  The  crop 
should  be  kept  absolutely  free  of  weeds;  the  ground  should  be  kept  soft  and  in  good 
condition.  If  the  land  has  become  foul,  the  more  hoeing  the  better  the  results.  If 
the  land  is  fairly  clean  b  it  little  hoeing  will  be  necessary. 

It  has  never  been  my  privilege  to  visit  Germany  or  other  beet-producing  countries, 
but  I  have  been  very  much  interested  in  interviewing  well-informed  agriculturists  of 
our  own  country  who  have  inspected  the  methods  used  in  the  beet  fields  of  Germany, 
France,  and  other  European  countries  and  compared  them  with  those  prevalent 
here.  It  seems  that  there  is  a  wide  difference  between  methods  of  beet  culture 
employed  there  and  those  employe<l  in  this  country,  and  the  difference  is  not  in  our 
favor.  In  Germany  a  plan  is  outlined  for  rotation,  which  involves  the  manipulation 
of  the  land  for  a  series  of  years.  This  land  is  handled  in  such  a  way  bs  to  bring 
about  the  best  results  during  the  different  years  in  the  cycle  of  rotation  and  for  the 
different  cycles  planned.  There  cultivation  an<l  preparation  of  beet  fields  are  more 
like  careful  gardening.  I  grant  that  this  involves  some  expense.  The  increased 
yield,  however,  and  the  economy  of  soil  manipulation,  induced  by  its  better 
mechanical  condition,  very  much  overbalance  the  expense. 

The  cultivation  of  a  beet  crop  should  begin  the  moment  the  soil  is  broken  up  for 
planting  to  beets.  If  the  land  is  broken  in  the  fall  it  should  be  harrowed  imme- 
diately, possibly  rolled.  It  should  be  allowed  to  rest  for  a  while,  giving  the  weed 
seed  time  to  germinate  and  come  up,  then  it  should  be  cultivated  and  harrowed 
again.  In  the  spring  after  stirring  it  should  be  cultivated  and  harrowed  several 
times  until  ready  for  planting.  After  planting  it  should  be  gone  over  with  a 
*  *  weeder  "  or  harrow  as  soon  as  the  weeds  and  grass  begin  to  appear.  These  harow- 
ings,  etc.,  kill  weeds,  conserve  moisture,  and  prevent  the  soil  from  baking.  A  culti- 
vator should  be  brought  into  requisition  at  the  earliest  possible  moment  and  the 
services  of  the  ** weeder"  or  harrow  continued  alternately  with  the  cultivator  even 
after  the  plants  are  up.  Cultivation  should  be  continuous  from  the  moment  the 
beets  come  in  sight  until  they  become  so  large  that  it  is  impossible  to  continue. 

Good  results  are  just  as  effective  in  teaching  a  farmer  as  in  any  other  business. 
When  doing  things  a  certain  way  results  in  large  profits,  the  farmer  is  disposed  to 
repeat  the  operation.  In  order  to  procure  a  good  crop  of  corn,  potatoes,  or  any  other 
cultivated  field  prop,  it  is  not  really  necessary  that  the  fields  should  be  absolutely 
clean.  They  may  be  well  cultivated  and  kept  ordinarily  clean  during  the  growing 
season,  and  still  a  good  yield  may  be  secured.  But  yield  is  not  the  only  thing  under 
consideration  with  sugar  beets;  they  must  be  pure,  and  high  in  sugar,  and  clean 
cultivation  is  vitally  necessary  in  securing  this  end. 

-  These  ot'ier  crops,  although  producing  good  yields,  offer  opportunities  for  the 
ripening  of  considerable  weed  and  gra.ss  seed  to  trouble  the  farmer  in  the  cultivation 
of  his  succeeding  crops.  When  the  growing  of  sugar  beets  proceeds  in  the  correct 
way  the  ground  is  left  practically  free  from  these  weed  and  grass  seeds.  When  the 
harvester  plows  out  the  beets  in  the  fall  it  is  equivalent  to  another  stirring  of  the 
ground.  Whatever  weed  and  grass  seeds  remain  are  turned  under,  and  either  ger- 
minate  in  the  fall  or  come  up  in  the  early  spring  and  are  caught  by  the  stirring  plow 
or  the  early  cultivator  of  the  succeeding  crop.  If  the  crop  of  corn  or  potatoes 
follows  in  the  spring,  we  have  a  mellow  clean  field,  and  the  cultivation  is  very  much 
facilitated.  Just  as  beneficial  effects  result  from  having  a  clean  field  if  wheat,  barley, 
or  oats  follows  beets.  The  influence  of  beet  growing  upon  any  other  crop  for  the 
next  two  or  three  years  is  very  decided.  By  the  time  this  effect  begins  to  diminish 
the  cycle  of  rotation  has  run  out  and  we  plant  beets  again,  and  the  crop  can  now  be 
produced  with  better  results  and  with  less  effort  than  before. 
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Farmers  are  not  slow  to  learn  the  lesson  taught  by  growing  sugar  beets.  A  mistake 
often  proves  expensive.  A  valuaV>le  fact  learned  throngh  experience  is  snre  to  |)(^ 
petuate  its  influence. 

I  grant  that,  to  the  average  American  farmer,  accustomed  to  growing  160  acres  of 
wheat  or  small  grain,  in  addition  to  a  large  acreage  of  com,  such  an  outline  of  work 
as  this  may  seem  preposterous.  I  wish  to  assare  any  snch  person  that  it  is  the  most 
logical  method  conceivable.  This  assertion  will  be  indorsed  by  many  sucoessfal  beet 
growers  of  this  country  who  are  accustomed  to  beet  growing  in  this  or  a  similar 
manner.  The  logic  of  this  method  is  that  the  yield  and  superior  quality  of  the  beets 
will  pay  all  this  expense  and  greatly  enhance  the  profits  besides.  It  must  be  within 
the  experienoe  of  every  obser%ung  farmer  that  a  good  stand  of  any  crop  is  the  fint 
roqusite  of  profit  at  the  harvest.  Such  a  stand  depends  largely  upon  a  premier  pro- 
ration of  the  seed  bed.  It  must  be  just  as  patent  to  him  that  cultivation  with  a  bar- 
row and  cultivator  is  a  great  deal  cheaper  than  cultivation  with  the  hoe  or  by  any 
hand  method.  It  is  much  easier  and  cheaper  to  destroy  weeds  when  they  first  ger- 
minate or  while  they  are  young  than  it  is  after  they  have  become  well  established  in 
the  soil.  It  is  less  expensive  to  cultivate  in  the  manner  al)ove  described  than  in  the 
one  ordinarily  u^jed,  which  involves  hoeing  and  hand  weeding. 

To  the  person  accustotned  to  his  160  acres  this  method  of  cultivation  may  seem  im- 
possible, but  I  contend  that  he  should  not  plant  160  acres  in  sugar  beets  unl^s  he  has 
a  large  capital  and  plenty  of  labor  at  hand.  For  an  ordinary  farmer  10  acres  is  con- 
siderable. For  an  extensive  farmer  25  acres  is  a  large  tract  of  beets.  There  are 
farmers  who  can  successfully  grow  much  more.  The  acreage  should  be  such  that  it 
can  be  gone  over  many  times  with  the  rollers,  cultivators,  and  harrows.  If  proper 
attention  is  given  at  the  right  time  and  is  continuous,  weeds  can  be  kept  in  sabjection 
with  very  little  use  of  the  hoe  or  hand  work.  Cultivation  of  other  crops  should 
teach  thii;.  Good  judgment  and  carefully  matured  plans  for  the  accomplishment  ef 
these  things  in  the  right  way  at  the  proper  time  is  of  vital  importance.  When  such 
judgment  and  such  planning  are  contributed  beet  growing  resolves  itself  into  a  task 
of  comparatively  easy  execution.  If  the  farmer  will  use  these  methods  and  thin  his 
beets  at  the  proi>er  time  before  they  have  become  too  large  there  can  be  no  question 
of  a  good  yield.  Good  judgment  is  also  required  in  selecting  the  proper  time  for 
planting,  when  the  soil  is  moist  enough  and  warm  enough  to  thoroughly  germinate 
the  seed. 

Information  and  advice  on  all  of  these  points  can  be  obtained  from  the  agricultural 
superintendents  of  the  sugar  factories.  The  farmer  should  not  follow  his  own  judg- 
ment and  then  hold  the  sugar  factory  responsible  for  poor  results  afterwards.  His 
own  judgment  will  be  a  good  guide  for  him  after  he  has  had  considerable  experi^ioe 
in  growing  the  beets,  the  same  as  with  other  crops.  It  will  then  be  worth  as  much 
to  him  as  anybody  else's  judgment,  if  not  more,  because  he  will  understand  better 
the  action  of  his  soil  with  beets  after  its  manipulation  for  a  series  of  years.  Until 
such  a  time  arrives  he  is  bonnd  to  follow  the  advice  of  those  especially  provided  by 
the  factory  for  that  purpose.  In  fact,  as  a  rule,  he  should  always  secure  the  i>enefit 
of  the  advice  and  judgment  of  these  factory  experts. 

When  the  leaves  of  the  beets  touch  those  of  the  adjoining  rows  their  shade  beoomes 
so  dense  that  the  ground  ceases  to  dry  out  so  quickly  and  the  weeds  and  grasses  are 
overcome  and  smothered  in  the  i*ace  for  existence.  Too  much  insistence  can  not  be 
made  on  horse  cultivation.  Often  growers  stop  cultivation  at  the  critical  time  lor  its 
use,  claiming  the  soil  is  too  dry  for  cultivation.  This  is  the  time  when  it  ia  moat 
necessary.  In  fact  cultivation  should  be  constant.  Killing  weeds  is  not  the  only 
object;  conservation  of  moisture  is  paramount  when  the  season  is  dry.  Cultivatois 
stir  the  surface  much  deeper  and  more  regularly  than  hoeing. 

Constant  cultivation  maintains  a  dust  mulch  and  breaks  up  and  co\'era  the  sources 


PBOORESS    OF    BKET-SUOAR    INDUSTRY,  19W.  155 

of  egress  of  the  moisture,  thus  holding  it  in  the  soil  for  the  plants.  Hand  hoeing  in 
its  place  is  desirable,  but  my  observations  have  convinced  me  that  in  practice  in  this 
country  it  is  unwise  and  tends  to  a  high  cost  of  production.  A  proper  system  of  horse 
cultivation  will  lead  to  better  results  and  at  a  lower  cost.  No  hand  hoeing  can  ever 
take  the  place  of  the  cultivator  in  conserving  moisture.  I  believe  that  a  proper  sys- 
tem of  cultivation  would  greatly  cheapen  the  cost  of  production  of  beets  and  greatly 
increase  the  tonnage  per  acre.  In  fact,  I  have  seen  this  demonstrated  so  often  on 
the  farms  of  our  successful  growers  that  I  am  convinced  that  to  unwise  and  expensive 
cultivation  is  due  most  of  the  discouragement  in  sugar-beet  growing  wherever  it 
exists.  I  can  state  it  as  a  general  rule  that  our  best  yields  are  not  accomplished 
with  the  highest  cost  of  production.  It  is  common  to  see  yields  averaging  15  to  18 
tons  per  acre  in  fields  alongside  of  which  are  others  yielding  only  5  or  6  tons,  the  beets 
being  grown  from  the  same  seed  on  the  same  land,  but  operated  by  a  different 
farmer. 

nARVESTING. 

After  the  crops  have  mature<l  the  next  work  of  the  grower  is  the  harvesting.  The 
time  of  harvest  is  u.sually  indicated  by  the  agriculturists  of  the  sugar  factory  for 
which  the  beets  are  destined,  and  notice  is  given  to  the  grower  to  deliver  his  beets  to 
the  factory.  An  exj)ert  in  sugar-beet  growing  can  readily  discern  when  beets  are 
ripe.  The  leaves  droop  and  take  on  a  yellow  cast.  The  sooner  they  are  harvested 
after  this  the  better,  as  they  have  reached  their  maximum  of  sugar  content  and 
purity.  Warm  fall  rains  are  liable  to  start  a  new  growth  of  the  beets,  causing  them 
to  send  out  a  fresh  supply  of  rootlets.  This  has  a  tendency  to  lower  the  purity  and 
sugar  content  of  the  beets.  If  it  is  apparent  that  the  crop  can  not  be  received  at  the 
factory  at  some  time  in  the  near  future,  the  beets  should  be  harvested  and  siloed. 
The  contract  usually  provides  for  following  the  orders  of  the  factory  in  this  respect, 
and  this  is  the  safest  course. 

Siloing  is  i)erfornjed  by  taking  the  beets  after  they  are  harvested  and  placing  them 
in  piles,  covering  tlicm  with  dirt  to  prevent  evaporation  and  freezing,  and  increasing 
the  dirt  covering  as  the  weather  grows  colder.  There  are  many  methods  of  siloing 
in  use.  The  usual  one  consists  of  piling  the  beets  in  long  ricks,  pyramidal  in  shape, 
with  a  base  of  about  6  feet  and  a  height  of  about  4^  feet.  If  straw,  l)eet  leaves,  old 
hay,  or  anything  of  the  kind  is  used,  it  should  be  placed  on  the  rick  after  the  dirt. 
If  it  is  placed  on  the  beets  before  the  dirt,  it  is  liable,  by  the  pressure  of  the  dirt,  to 
adhere  to  the  beets.  When  they  reach  the  factory  this  litter  interferes  with  the 
further  manipulation  of  the  beets;  it  clogs  the  ditches,  and  some  of  it  still  adheres 
to  the  beets  after  they  are  washed  and  interferes  with  the  slicing.  For  several 
reasons  it  is  undesirable  to  place  straw,  beet  leaves,  or  the  like  on  the  beets  first. 

There  are  many  kinds  of  harvesters  in  use.  A  very  common  kind  is  a  long-shanked 
plow,  similar  to  a  stirring  plow,  with  a  long,  slender  share  which  cuts  off  the  beets 
about  9  or  10  inches  below  the  surface,  and  the  moldboard  throws  tlieni  over  on 
their  side,  after  which  they  are  picked  up.  Another  very  common  variety  of  har- 
vester is  an  implement  in  the  shape  of  a  plow.  Instead  of  a  moldboard  it  has  two 
shanks,  each  terminating  with  a  prong  like  a  finger.  These  are  forced  through  the 
soil,  one  on  each  side  of  the  row  of  beets,  at  a  depth  of  about  9  to  10  inches.  The 
opening  between  the  two  fingers  gradually  lessens  as  the  beets  pass  through  the  space 
between  them  until  finally  the  taproots  are  broken  and  the  beets  are  lifted  2  or  3 
inches  from  their  position  in  tlie  soil,  whence  they  are  easily  extracted  by  a  person 
following  the  plow. 

Topping  is  a  feature  of  harvesting  which  consists  in  removing  the  crown  and  leaves 
of  the  beet  by  a  single  stroke  of  a  knife  in  the  hands  of  the  operator.  It  is  the  pur- 
pose of  this  operator  to  cleave  the  beet  at  the  sun  line,  indicated  by  the  discoloring 
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of  that  part  of  the  beet  just  above  the  surface  of  the  soil.  After  the  beets  are  topped 
they  are  thrown  into  piles  or  in  wagons  or  are  sacked,  preparatory  to  their  delivery 
to  the  factory. 

The  delivery  of  the  beete  is  accomplished  in  several  ways.  Anywhere  within  a 
radius  of  10  miles  from  the  factory  they  can  be  delivered  in  wagons.  A  greater  dis- 
tance than  this  usually  necessitates  delivery  by  railroads.  There  are  different  meth- 
ods of  unloading  the  beets,  some  special  method  of  dumping  being  usually  employed. 
This  is  accomplished  in  some  places  by  dumps  at  the  factory,  on  which  the  wagons 
are  driven  and  attached,  and,  the  horses  being  detached,  the  whole  load  of  beets  b 
then  dumped  into  the  bins  automatically.  At  other  times  the  wagons  are  prepared 
with  nets  lining  the  boxes.  These  are  taken  up  by  movable  derricks  or  cranes  and 
swung  over  the  bins,  where  the  nets  open  and  the  beets  arc  dropped  into  the  bins. 
In  other  places  the  beets  are  shoveled  out  of  the  wagons  in  the  old-fashioned  way 
with  potato  shovels  or  beet  shovels. 

At  other  places,  where  the  beet-sugar  acreage  is  grown  in  different  localities,  at  a 
distance  from  the  factory,  special  dumps  are  built  near  a  sidetrack  of  a  railroad  at 
some  point  in  each  locality  convenient  for  the  surroundmg  farming  district.  Such  a 
dump  is  elevated  and  approached  by  a  long  incline  or  tramway,  at  the  lower  end  of 
which  the  beets  are  weighed  and  up  which  the  load  is  driven  onto  the  dumping 
platform.  The  horses  are  detached,  and  by  means  of  the  dump  the  whole  load  is 
precipitated  into  a  car  on  the  sidetrack  below..  These  are  very  convenient  contriv- 
ances, and  are  becoming  quite  popular  in  a  great  many  places.  They  offer  conven- 
ience in  the  delivery  of  beets  by  the  farmer,  greatly  lessening  the  cost  of  delivery 
and  very  much  extending  the  beet-growing  area  of  the  factory. 

CROP   ROTATION   AND   GREEN    MANURING. 

A  system  of  crop  rotation  should  be  adopted.  The  beet  rotation,  as  a  rule,  is  the 
one  which  permits  of  fall  plowing  prior  to  the  sexison  of  planting  beets.  This  is 
especially  true  in  sections  of  the  country  where  the  soil  is  subject  to  freezing.  The 
proper  rotation,  however,  depends  entirely  upon  the  location  of  the  farm  and  the 
kinds  of  crops  generally  produced  in  that  section. 

I  have  seen  sugar  beets  grown  successfully  and  successively  for  a  series  of  years, 
sometimes  as  high  as  five,  but  it  goes  without  saying  that  this  is  not  the  proper 
method.  Usually  the  results  of  such  farming  are  bad.  It  should  be  the  aim  of  the 
farmer  to  thoroughly  fertilize  the  ground  during  the  cycle  of  rotation.  This  is 
usually  considered  most  favorable  for  beets  if  done  a  year  or  two  prior  to  planting 
of  the  crop.  Always  start  with  the  best  land,  and  bring  other  lands  up  to  a  better 
state  through  rotation,  cultivation,  and  fertilization  before  planting  to  beets.  In  this 
way  heeta  eventually  increase  the  productiveness  of  the  whole  farm. 

I  do  not  advise  that  the  farmer  should  abandon  other  croi>s  to  grow  beets;  in  fact, 
under  a  proper  theory  of  farming,  such  a  thing  would  be  impossible.  I  do  advocate, 
however,  that  a  farmer  should  grow  beets  for  two  purposes.  First,  to  improve  his 
farm  for  other  crops,  and  second,  for  the  good  profit  in  producing  them.  This  simply 
involves  the  introduction  of  beets  in  rotation  with  other  crops.  Every  farmer  should 
have  a  plan  for  the  manipulation  of  his  farm  for  several  years  in  advance.  He  should 
balance  his  stock  interests  with  his  crop  returns.  He  is  accustomed  to  growing  cer- 
tain staple  crops  adapted  to  his  locality.  He  has  done  so  for  some  time.  He  will 
continue  to  do  so  in  the  future.  But  there  is  no  reason  why  he  should  not  broaden 
his  plan,  if  he  has  an  opportunity  to  introduce  a  new  crop  which  will  increase  his 
profits  and  his  land.  If  a  sugar  factory  is  located  in  his  vicinity,  sugar  beets  should 
be  introduced  into  the  crop  rotation.  Probably  the  main  crops  have  been  hay,  small 
grain,  corn,  etc.     In  a  proper  rotation  with  beets,  these  follow  each  other  in  a  logical 


PR0GBE8S   OF   BEET-SUGAR   INDUSTRY,  1904.  157 

manner  from  field  to  field.  If  the  farmer  has  properly  balanced  stock  raising  against 
his  crop  production,  he  will  be  able  to  retire  from  the  business  of  selling  grain  to 
that  of  feeding  his  stock  for  beef,  pork,  poultry,  butter,  cheese,  and  ^;g8.  This 
enables  him  to  improve  his  soil  with  barnyard  manure;  in  addition,  it  enables  him 
to  introduce  into  the  rotation  the  growing  of  leguminous  plants,  the  clovers,  stock 
peas,  alfalfa,  etc.  These  legumes  store  in  the  soils  nitrogenous  elements  required  by 
the  grains,  and  tlius  serve  as  a  valuable  fertilizer.  There  are  places  where  plowing 
under  of  this  green  crop  is  not  practicable,  but  it  is  very  desirable  in  most  of  the  States 
where  beets  are  grown  under  rain  conditions  and  where  the  lands  receive  consider- 
able freezing  in  the  winter.  Such  methods  as  these  are  within  the  reach  of  almost 
every  farmer  growing  beets  and  should  come  more  generally  into  use  than  at  present 
The  sugar  beet  should  not  be  the  rival  of  other  crops,  but  should  be  their  ally.  We 
need  more  careful  attention  to  systematic  rotation  and  fertilization. 

OTHER   MEANS  AND   METHODS  OF  INCREASING   SOIL  FERTILITY. 

Methods  of  fertilizing  the  soil  for  the  beet  crops  are  largely  on  trial  in  this  country. 
That  some  fertilization  is  desirable  goes  without  question,  but  in  practice  very  little 
fertilizer  is  used.  It  seems  necessary,  therefore,  to  emphasize  th  is  question  here.  We 
have  been  so  accustomed  to  growing  all  kinds  of  crops  without  fertilizers,  reclaiming 
wild  lands  and  continuing  them  in  cultivation  and  cropping  without  any  reenforce- 
ment,  that  this  question  has  not  come  home  to  us  as  seriously  as  it  has  to  the  people 
of  older  countries.  Even  if  we  possess  abundant  virgin  fertility  in  our  best  lands  it 
will  only  be  temporary  at  most;  we  are  simply  drawing  on  the  future.  The  sooner 
w^e  begin  some  systematic  system  of  fertilizing  the  better  it  will  be  for  the  soil. 

One  of  the  fixed  charges  of  cropping  in  the  old  countries,  especially  in  the  sugar- 
beet  districts,  is  for  fertilizers.  In  Germany  sugar  beets  are  grown  on  land  worth 
froDi  1200  to  $800  per  acre.  In  a  cycle  of  rotation  it  costs  to  fertilize  the  land  from 
$12  to  $25  per  acre.  Crop  earnings  there  have  to  be  distributed  upon  such  high 
values  of  land  and  fertilization  that  the  people  of  this  country  possess  a  real  advan- 
tage in  this  respect  in  the  growing  of  sugar  beets  in  competition  with  the  farmers 
of  those  old  countries.  A  sugar-beet  crop  is  one  that  will  justify  the  investment  in 
fertilizer. 

The  methods  and  systems  of  fertilization  are  so  various  and  so  de|)endent  upon  the 
character  of  the  soil  that  it  is  hard  to  outline  any  particular  kind.  The  requirements 
of  the  soil  are  like  those  of  animals.  Tli^y  can  not  all  be  fed  alike.  There  is  a  lack 
of  some  of  the  elements  of  plant  food  in  some  soils  and  an  overabundance  of  other 
elements  present  in  both  the  available  and  nonavailable  state.  Fertilizers  promote 
plant  life  directly,  and  some  indirectly,  by  breaking  up  compounds  and  freeing  ele- 
ments of  plant  nutrition  which  enter  into  other  available  compounds. 

It  is  a  truism  to  say  that  soils  need  a  balancing  by  artificially  supplying  those  ele- 
ments of  fertility  which  are  lacking.  This  is  especially  true  of  the  silt  soils  of  the 
mountain  States  and  the  Pacific  coast.  The  deficiency  is  best  supplied  by  the  intro- 
duction of  commercial  fertilizers.  Many  of  our  soils  are  lacking  in  humus;  they  may 
be  rich  in  mineral  plant  foods,  while  at  the  same  time  they  are  poor  in  mechanical 
structure.  Such  soils  need  to  be  reenforced  by  the  compost  heap  and  by  decaying 
"vegetable  matter.  Without  humus  they  dry  out  and  become  hard  and  sterile. 
Moisture  is  the  agent  of  solution  and  circulation,  the  solvent  and  common  carrier  ot 
plant  food. 

Many  soils  are  deficient  in  nitrogen,  which  is  supplied  both  through  commercial 
fertilizer  and  decaying  vegetable  and  animal  matter.  Barnyard  manure  offers  a 
ready  means  for  fertilizing  the  soil,  and  one  which  every  farmer  can  employ.  Much 
has  been  said  and  written  upon  this  subject,  and  with  a  common  accord  favorable  to 
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its  use.  There  has  been  considerable  difference  of  opinion,  however,  as  to  the  time 
and  methods  of  its  application  for  beets.  I  think  much  of  this  disagreement  is  doe 
to  the  different  requirements  of  the  variocm  soils.  Probably  barnyard  manure  is 
good  for  all  kinds  of  soil  on  which  sugar  beets  are  grown.  As  to  the  time  of  its 
application  I  do  not  care  to  make  a  suggestion,  except  that  the  farmer  should  experi- 
ment with  his  soil,  study  the  action  of  similar  soils,  and  follow  his  best  judgmoit 
Any  farmer  can  largely  increase  his  supply  of  barnyard  manure  by  a  methodical 
effort.  I  wish  to  call  attention  to  the  helpfulness  of  a  sugar  factory  in  this  partiealar. 
Through  the  pulp  produced  by  it  and  beet  leaves  and  beet  tops  left  in  the  fields 
the  sugar  factory  makes  possible  a  large  increase  in  the  number  of  animals  kept  on 
the  farm.  These  by-products  afford  abundant  stock  food  and  stimulate  animal 
production. 

The  farmer  takes  a  load  of  beets  to  the  factory  and  takes  h<Hne  a  load  of  pulp. 
He  gathers  his  beet  leaves  or  stores  them  or  mixes  them  with  pulp,  in  a  silo  made 
for  that  purpose.  Both  the  pulp  and  the  leaves  are  good  for  young  animals,  fat- 
tening animals,  and  dairy  cows.  The  barnyard  manure  should  be  carefully  preserved 
ami  taken  back  to  the  land,  increasing  the  hamuB  and  supplying  nitrogen  and  other 
plant  foods.  The  8i:^r  factory  has  extracted  the  sugar,  which  is  not  a  part  of  the 
soil's  fertility.  Assuming  that  he  returns  all  of  the  numure  resulting  from  feeding,  the 
pulp  from  his  beets,  and  the  beet  leaves  of  the  crop,  he  has  returned  to  the  soil  again 
all  the  fertility  appropriated  by  the  beets,  except  that  assimilated  by  the  animals. 
The  fanner  has  intensified  the  productiveness  of  his  lauds  and  increased  the  profits 
of  cropping.  Every  city  or  town  affords  a  supply  of  barnyard  manure.  The  citiaens 
are  glad  to  get  rid  of  it.  They  will  give  it  away,  and  sometimes  they  will  pay  lor  its 
removal.  When  a  farmer  takes  a  ton  of  beets  to  the  factory  he  receives  only  a  half 
ton  of  pulp  in  return.  He  will  be  able  only  to  bring  home  half  as  many  tons  of  pulp 
as  he  delivers  tons  of  beets.  But  he  need  not  return  empty-handed;  he  can  retam 
half  the  time  loaded  with  barnyard  manure  and  distribute  it  on  his  farm.  In  this 
way  he  can  haul  a  load  from  as  well  as  to  the  factory,  thus  largely  reducing  the  net 
cost  of  delivering  the  beets. 

I  have  talked  with  thoughtful,  progressive,  and  successful  farmers  who  daim  that 
a  special  trip  for  the  average  distance  the  farmere  haul  beets  to  the  factoiy,  made  for 
the  sole  purpose  of  procuring  manure  from  the  towns  of  the  vicinity,  is  highly  profitr 
able.  If  this  be  true,  then  in  case  he  can  return  to  the  farm  with  a  good  load  of 
manure  after  unloading  bis  beets,  it  virtually  costs  him  nothing  to  deliver  a  kxid  of 
beets  to  the  factory. 

EXPERIMENTS   WITH   COMMERCIAL   FERTILIZERS. 

In  the  older  beet-growing  countries  of  Europe,  where  plans  are  arranged  ahead 
for  the  manipulation  -of  farms  for  a  series  of  years,  fertilization  is  one  of  the  things 
most  carefully  considered.  We  are  very  little  accustomed  in  the  greater  part  of  this 
country  to  the  use  of  commercial  fertilizers.  In  fact,  we  are  not  as  much  inclined 
that  way  as  we  should  be, 'or  as  we  will  in  years  to  come.  I  wish  to  insist,  however, 
that  we  should  not  fail  to  resort  to  those  methods  of  improving  our  soil  now  in  use 
by  every  good  farmer  in  our  country,  and  known  to  everyone,  whether  he  usee  such 
methods  or  not.    This  is  applicable  to  every  crop,  but  it  is  especially  so  to  the  l^eeta. 

The  Department  of  Agriculture  has  conducted  experiments  for  several  years  past 
for  the  purpose  of  determining  the  value  of  various  kinds  of  fertilizers  on  sugar  beeta. 
Last  year,  at  the  suggestion  of  the  Secretary  of  Agriculture,  a  number  of  similar 
experiments  were  carried  through  on  a  somewhat  laiger  scale  than  heretofore.  In 
these  experiments  lO-acre  fields  of  uniform  soil  were  selected  and  divided  into  two 
equal  parts.     On  one  part  500  pounds  of  fertilizer  per  acre  were  used,  while  no  fertil- 
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iaer  of  any  kind  was  used  on  the  other.     A  ton  of  the  fertilizer  prepared  for  these 

experiments  consisted  of — 

Pounds. 

Superphosphate 1,100 

Sulphate  of  potash 400 

Dried  blood 500 

2,000 

This  mixture  was  used  in  Michigan,  Utah,  Colorado,  and  Washington  States  as 
representing  to  some  extent  the  several  sugar-beet  sections.  In  several  cases  no 
reports  of  results  were  obtained,  but  the  experiments  reported  upon  showed  a  decided 
increase  in  tonnage,  due  undoubtedly  to  the  action  of  the  fertilizer.  In  addition  to 
the  increased  tonnage,  the  beets  on  the  fertilized  soil  contained  more  sugar  and  a 
higher  coefficient  of  purity  than  the  beets  on  the  unfertilized  soil.  In  one  instance 
where  a  sandy  loam  was  nsed  the  returns  from  the  5  acres  that  were  fertilized 
amounted  to  $291.32,  while  the  5  acres  that  were  not  fertilized  produced  but  $144.68 
worth  of  beets,  a  clear  gain  of  over  $100  from  the  use  of  fertilizers  on  5  acres  of  beets, 
it  is  confidently  expected  that  this  work  will  so  encourage  the  growers  of  sugar  beets 
that  they  will  hereafter  be  enabled  to  obtain  larger  returns  for  the  money  and  labor 
invested  in  sugar-beet  production.  In  some  sugar-beet  sections  the  growers  have 
already  learned  the  value  of  good  fertilizers  and  assert  that  they  would  not  attempt 
to  grow  this  cr<^  without  the  application  of  plant  food  to  the  soil. 

EXPERIMENTS   WITH   BARNYARD   MANURE. 

As  throwing  light  upon  the  advisability  of  manuring  a  plat  of  ground  used  in 
growing  sugar  beets  the  same  year  they  are  planted,  I  offer  the  results  of  some  very 
interesting  experiments  conducted  by  the  State  experiment  station  at  Geneva,  N.  Y. 
These  experiments  were  conducted  for  the  following  purposes:  (1)  Testing  the 
results  on  the  quality  of  beets  grown  on  land  to  which  stable  manure  has  been 
applied  in  the  spring  prior  to  the  crop;  (2)  testing  the  quality  of  the  beets  in  com- 
parison with  beets  grown  on  land  receiving  no  manure;  (3)  testing  beets  grown  on 
land  receiving  commercial  fertilizer,  compared  with  those  grown  on  land  receiving 
stable  manure.  On  the  plats  receiving  the  commercial  fertilizer,  1,000  pounds  per 
acre  was  used;  on  plats  receiving  barnyard  manure  40,000  to  80,000  pounds  per  acre 
was  used.     In  either  case  beets  gave  better  results  with  barnyard  manure. 

In  growing  beets  it  has  been  generally  believed  that  it  is  a  bad  practice  to  apply 
fertilizers,  especially  barnyard  manure,  in  the  spring  of  the  year  of  cropping.  These 
experiments  seem  to  show  the  reverse  of  this  proposition. 

These  experiments,  which  were  carried  through  four  years,  included  the  growing 
of  beets  from  high-grade  seed  from  various  sources,  at  least  six  different  varieties 
being  used.  The  main  question  at  issue  m  this  work  was  the  effect  of  commercial 
fertilizer  and  stable  manure  upon  the  manufacturing  value  of  the  beets,  with  especial 
reference  to  the  possibility  of  depressing  the  quality  of  beets  by  growing  them  on  land 
to  which  stable  manure  has  been  freshly  applied.  A  determination  of  the  percent- 
ages of  sugar  and  of  the  coefficients  of  purity  has  been  the  means  of  judging  of  the 
quality  of  the  beets  grown.  If  beets  may  be  standardized  as  to  quality  by  the  propor- 
tion of  sugar  in  them,  together  with  coefficient  of  purity,  then  the  conclusions  to  be 
drawn  from  the  data  herewith  presented  are  plainly  indicated,  as  the  table  following 
wiU  show. 
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General  summary  of  results  showing  the  influence  of  manure  upon  the  quality  of  sugar  hecU, 

189S-1901, 


Year. 


1898 
18d8 
1899 
1900 
1901 


On  plate  which 
were  not  fertiliEed. 


Sugar  in 
beete. 


Percent. 
15.2 
15.6 
14.8 


18.1 


Coeffi- 
cient of 
purity. 


85.2 
81.6 
84.2 


82.9 


On  plats  which  re- 
ceived commercial 
fertilizer. 


Sugar  in 
beete. 


P^cenL 
15.0 
15.0 


14.2 
13.9 


Coeffi- 
cient of 
purity. 


75.4 
79.4 


83.6 
85.7 


On  plais  which  re- 
ceive stable 
manure. 


Sugar  in 
beete. 


Percent. 
17.2 
15.9 
15.6 
15.2 
13.8 


Coeffi- 
cient of 
purity. 


SOLS 
86.1 
M.? 
79-0 


Attention  is  directed  to  the  figures  of  the  preceding  tables,  but  more  especially  to 
the  general  summary  in  the  table  just  given.  The  data  here  presented  are  stnkingly 
opposed  to  what  is  regarded  as  the  orthodox  method  of  manuring  sugar-beet  land. 
It  so  happens  that,  with  the  exception  of  the  crop  of  1901,  not  only  does  the  stable 
manure  fail  to  depress  the  quality  of  the  beets,  but  the  crops  grown  where  it  was 
applied  in  the  spring  show  a  higher  percentage  of  sugar  than  where  commercial  fer- 
tilizer was  used  or  where  no  manure  was  applied.  In  1901  the  percentage  of  sugar 
was  but  little  lower,  but  the  coefficient  of  purity  appeared  to  drop.  But  in  this  case 
the  stable  manure  was  used  in  an  excessive  quantity. 


CONTRIBUTIONS  FROM  THE  BUREAU  OF  PLANT  INDUSTRY. 


letteh  of  sxtbmittaii. 

U.  S.  Depaktmknt  op  Agrigulturk, 

Bureau  op  Plant  Industry, 
Washingtorij  D,  C,  Februari/  14,  1905. 
Sir:  I  submit  herewith  for  publication  as  part  of  the  report  on  Progress  of  the 
Beet-Sugar  Industry  in  the  United  States  for  1904  the  following  papers,  prepared 
under  my  direction  by  experts  of  this  Bureau  who  are  conducting  inve^igations  with 
sugar  beets:  (1)  Single-Germ  Beet  Seed,  by  C.  0.  Townsend;  (2)  Fertilizers  and  Sugar 
Beets,  by  C.  0.  Townsend;  and  (3)  Commercial  Sugar-Beet  Seed,  by  J.  E.  W.  Tracy- 
Respectfully, 

B.  T.  Galloway,  Chief, 
Hon.  James  Wilson, 

Secretary  of  Agriculture, 

SIVOLE-OEBH  BEET  SEED."* 

By  C.  0.  Townsend,  Pathologist,  Bureau  of  Plant  Industry. 

INTBODUCTION. 

The  great  amount  of  hand  labor  involved  in  thinning  sugar  beets, 
together  with  the  scarcity  of  laborers  competent  and  willing  to  do 
such  work,  makes  exceedingly  desirable  any  change  in  the  beet  which 
will  have  a  tendency  to  eliminate  part  or  all  of  this  tedious  work.  The 
principal  reason  why  hand  labor  is  necessary  in  thinning  the  beets  is 
that  each  of  the  beet  seeds  or  balls  planted  usually  contains  from  2  to  7 
germs,  each  of  which  may  germinate  and  produce  a  plant.  The  plants 
arising  from  the  germs  of  a  multiple-germ  seed  ball  stand  in  a  compact 
bunch.  In  thinning,  all  but  one  of  these  plants  must  be  removed,  an 
operation  which  can  be  done  only  by  hand.  If,  however,  each  beet 
seed  contained  but  a  single  germ  and  these  seeds  were  planted  at  regular 
short  distances,  it  is  evident  that  all  or  a  large  part  of  the  thinning  might 
be  done  with  a  hoe  or  other  suitable  implement.  The  fact  that  a  small 
percentage  of  the  seeds  does  contain  single  germs  has  led  to  an  eflFort  to 

a  For  a  complete  record  of  the  work  to  date  see  Bui.  No.  73,  Bureau  of  Plant  Indus- 
try, U.  S.  Department  of  Agriculture,  entitled:  The  Development  of  Single-germ  Beet 
Seed.     By  C.  0.  Townsend  and  E.  C.  Rittue. 

S.  Doc.  160,  5S-3 11  161 
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develop  by  selection  a  race  or  strain  of  beets  having  only  single-germ 
seeds. 

The  attempt  to  develop  a  single-germ  beet  seed  was  taken  up  by  the 
Dejmrtmcnt  of  Agriculture  in  tbe  fall  of  1902.  The  importance  of 
developing  a  seed  of  this  kind  was  set  forth  at  that  time  in  a  paper  by  Mr. 
Truman  G.  Palmer,*  secretary  of  the  Beet-Sugar  Manufacturers'  Asso- 
ciation; and  the  various  objections  to  a  beet  seed  of  this  kind  were  also 
discussed.  The  real  value  of  a  single-germ  beet  seed  as  a  factor  in 
sugar-beet  production  can  be  determined  only  by  actual  test  when  a 
sufficient  quantity  of  the  seed  has  been  produced  to  make  it  po^ible 
to  grow  trial  plots  of  beets  produced  from  single-germ  and  multiple- 
germ  seed  under  precisely  the  same  conditions  and  in  sufficient  quan- 
tity to  secure  definite  results  on  a  commercial  scale. 

The  first  stop  of  the  Department  of  Agriculture  toward  the  produc- 
tion of  an  increased  percentage  of  single-germ  beet  seed  consisted  in 
the  selection  of  s  lai^ 
camber  of  single-fferm 
seeds  from  commercial 
seed.  It  is  noticeable 
that  single-germ  seeds 
are  present  in  practically 
all  commercial  seed^  but 
the  percentage — usually 
about  1  per  cent — is 
much  smaller  than  b 
generally  supposed. 
About4,000  single- germ 
seeds  were  selected  from 
eight  varieties  of  com- 
mercial seed  and  planted 
OD  the  farm  of  the  De- 
partment of  Agriculture 
at  Arlington,  Va.,  for 
the  production  of  the 
iirst  crop  of  seed  beets.  From  the  beets  produced  from  the  seed 
about  1,000  seed  beets  were  selected  and  siloed,  and  these  in  turn  were 
planted  last  season  for  the  production  of  the  first  crop  of  seed. 

THK   BEET    FLOWER. 

The  Ijeet  flower  consists  of  three  sets  of  oi^ns  or  parts  arranged  in 
three  whorls,  as  shown  in  fig.  1.  The  outerwhorl  (A)  consists  of  five 
green  parts  which  are  so  arranged  that  they  inclose  and  protect  the 
otlicr  two  sets  of  organs  while  tbe  flower  is  in  the  bud  stage.     Id 

i-See  Report  on  Frugrefa  of  Ihe  Beat -Sugar  InduBtry  in  the  United  States  (or  J90-2. 
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the  second  wborl  or  circle  of  paits  (B)  there  are  five  small  doublo 
sacs  supported  od  the  eads  of  five  filaments.  These  sacs,  called 
anthers,  contain  the  fine  yellow  dust  called  pollen..  The  central  part 
of  the  flower  (C)  is  called  the  pistil.  When  the  pollen  becomes  ripe 
the  anthers  burst  and  the  pollen  is  carried  about  by  the  wind  or  other 
agency,  such  as  insects,  etc.  Some  of  the  grains  lodge  upon  the 
upper  part  of  the  pistil,  which  at  the  time  becomes  sticky  and  causes 
the  pollen  grains  to  adhere.  Under  proper  conditions  of  warmth  and 
mobture  the  pollen  grains  send  out  slender  tubes  which  contain  living 
matter,  and  which  grow  down  into  the  lower  part  of  the  pistil  where 
the  living  conteiits  of  the  pollen  tube  uuite  with  other  living  matter  to 
form  the  geim  of  a  new  plant.  The  transfer  of  the  pollen  to  the  pistil 
is  called  pollination,  and  the  union 
of  the  living  contents  of  the  pollen 
tube  with  the  living  matter  in  the  ' 
lower  part  of  the  pistil  is  called  for-  , 
tilization.  It  appears  that  certain 
characters  of  the  plant  may  be  trans-  , 
ferred  by  the  pollen,  and  united  with  , 
other  characters  contained  in  the  pis-  I 
til,  so  that  the  new  plant  produced 
by  the  union  of  these  parts  may  pos- 
sess characters  of  both  parents;  ' 
hence,  it  is  important  that  plants  < 
selected  for  the  development  of 
single-germ  seed  shall  possess  the 
character  of  single-germ  seed  pro- 
duction in  as  high  a  degree  as  pos-  ' 
sible.  With  this  point  in  view,  those 
plants  possessing  the  highest  percentage  of  single  flowers  were  selected 
for  the  production  of  the  new  generation  of  single-germ  seeds. 

The  arrangement  of  the  flowers  on  the  seed  stalks  determines  whether 
the  seeds  produced  from  the  flowers  are  to  bear  single  or  multiple 
germs.  If  the  flowers  stand  by  themselves,  as  in  fig.  2  (at  the  right), 
the  seeds  produced  will  be  single-germ  seeds,  while  if  the  flowers  are 
borne  in  clusters,  as  in  fig.  2  {at  the  left),  the  seeds  will  have  mul- 
tiple germs. 

SINGLE   AND  MULTIPLE-GERM  SEEDS. 

A  single-germ  beet  seed  may  be  recognized  by  its  more  or  less 
fattened  and  star-shaped  appearance.  The  five  green  parU  which 
make  up  the  oiiter  whorl  of  the  flower  spread  out  as  the  seed  develops 
and  form  a  part  of  the  seed  cont  or  hull,  the  tips  of  these  parts  form- 
ing the  points  of  the  star.     These  points  often  become  broken  off  in 
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ha.tdling  the  seed,  in  which  case  a  little  closer  examination  is  required 
to  determine  whether  the  seed  has  a  single  or  multiple  germ.  In 
addition  to  the  few -single-germ  seeds  present  in  commercial  seed,  there 
are  large  numbers  of  seed  balls  containing  from  2  to  7  germs  each. 
These  balls  are  readily  recognized  by  their  more  or  less  rounded  appear- 
ance, as  the  term  "ball"  indicates",  and  a  close  examination  of  these 
balls  shows  that  they  are  made  up  of  two  or  more  seeds  firmly  welded 
together  by  their  coats  or  hulls.  It  is  possible  for  two  single  flowers 
to  grow  side  by  side  on  the  flower  stem  without  the  seeds  resulting 
from  these  flowers  becoming  united.  As  already  indicated,  it  is  only 
when  the  flowers  grow  in  clusters  that  multiple-germ  seed  balls  are 
formed.  Each  flower  gives  rise  to  but  a  single  seed,  so  that  even 
before  the  flowers  are  open  one  can  tell  whether  the  seeds  that  may  be 
produced  from  the  buds  are  to  have  single  or  multiple  germs.  For 
example,  if  the  cluster  is  composed  of  three  flowers  and  these  flowers 
are  properly  pollinated  and  fertilized,  a  seed  ball  containing  three 
germs  will  be  produced. 

Repeated  efforts  have  been  made  to  separate  these  multiple-germ 
balls  into  the  several  parts  of  which  they  are  composed,  but  thus  far 
this  object  has  not  been  accomplished  without  destroying  a  large  num- 
ber of  the  germs  or  seeds.  Even  if  this  could  be  done,  it  is  doubtful 
whether  the  whole  object  of.  single-germ  seed  production  would  be 
accomplished,  since  the  single-germ  seeds  produced  from  single  floTv^ers 
show  by  several  tests  already  made  that  the  germination  is  quicker 
and  the  resulting  seedlings  are  stronger  then  when  nmltiple-germ 
balls  are  used.  It  is  possible  also  that  other  good  results  may  follow 
the  use  of  single-germ  seeds.  This  can  be  determined  only  by 
repeated  comparison  of  the  plants  produced  from  single  and  multiple- 
germ  seeds  grown  under  the  same  conditions. 

THE  METHODS   EMPLOYED. 

In  an  effort  to  produce  only  single-germ  seeds  it  is  important  that 
single  flowers  only  be  used  in  the  production  of  seed,  and  that  pollen 
from  single  flowers  only  be  used  to  pollinate  and  fertilize  the  single 
flowers  selected  for  seed  production.  With  this  end  in  view,  50  of  the 
most  favorable  plants  produced  from  single-germ  seeds  were  selected 
and  all  flowers  produced  in  clusters  were  removed.  The  single  flow- 
ers left  on  the  flower  stalks  were  covered  with  paper  bags  to  prevent 
pollen  from  the  flower  clusters  of  other  plants  from  reaching  the 
pistils  of  these  single  flowers,  and  then  the  whole  plant  was  covered 
with  a  cloth  bag  to  keep  the  paper  bags  from  being  blown  off  and  to 
prevent,  the  flower  stalks  from  becoming  whipped  and  injured  by  the 
wind.  The  work  of  isolating  the  single  flowers  was  begun  as  soon  as 
the  buds  were  sufficiently  formed  to  be  easily  handled,  but  before  they 
were  open.     This  was  about  June  15  and  the  work  was  continued  untU 
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July  4,  when  it  was  found  that  the  flowers  were  opening  on  practi- 
cally all  the  plants  so  generally  that  protection  of  the  single  flower 
from  foreign  pollen  was  ho  longer  to  be  accomplished  with  certainty. 
A  large  number  of  the  flowers  thus  isolated  were  pollinated  with  their 
own  pollen;  others  were  pollinated  from  single  flowers  from  different 
parts  of  the  same  plant,  and  still  other  flowers  were  pollinated  with 
pollen  from  single  flowers  from  other  plants.  The  seeds  produced 
from  the  flowers  thus  treated  were  kept  separate  and  will  be  planted 
by  themselves  this  season  for  the  production  of  seed  beets  for  next 
year's  crop  of  seed. 

LOCATING   THE   SINGLE-GERM  SEED   EXPERIMENTS. 

While  producing  the  first  crop  of  seed  beets  from  single-germ  seeds 
on  the  Government  farm,  tests  were  made  with  a  number  of  seed  beets 
for  seed  production.  The  object  of  these  tests  was  to  determine 
whether  or  not  beet  seed  could  be  produced  successfully  in  this 
locality.  Soil  and  weather  conditions  seemed  favorable  and  a  large 
number  of  flower  stalks  were  formed  and  an  abundance  of  flowers  was 
produced.  Pollen  was  not  lacking  and  bees  and  other  insects  were 
present  throughout  the  flowering  period,  but  when  the  seeds  were 
gathered  only  a  small  percentage  of  the  hulls  contained  germs  or  seeds. 

The  Utah  Sugar  Company,  hearing  of  the  proposed  experiments, 
cordially  invited  the  Department  to  continue  the  work  on  one  of  its 
farms  near  Lehi,  Utah.  The  invitation  was  accepted  and  the  seed 
beets  were  accordingly  planted  in  that  locality  last  spring.  The  results 
were  in  every  way  satisfactory  and  the  experiments  will  be  continued 
on  the  same  farm  on  a  more  extensive  scale  this  season.  It  is  undoubt- 
edly true  that  good  results  might  be  obtained  along  the  line  of  these 
experhnents  in  any  one  of  a  half  dozen  States  where  sugar  beets  are 
grown,  but  for  several  reasons  it  has  been  considered  wise  not  to 
scatter  the  experiments,  at  least  until  a  considerable  quantity  of  single- 
germ  seed  has  been  produced. 

RESULTS   so   FAR  ACCOMPLISHED. 

When  the  work  of  isolating  and  pollinating  the  single  flowers  was 
finished  it  was  found  that  the  flowers  on  60  plants  had  been  isolated. 
These  plants  were  naturally  the  best  from  the  standpoint  of  the  num- 
ber of  single  flowers  which  they  produced,  but  owing  to  the  fact  that 
it  was  necessary  to  remove  the  flower  clusters  in  order  to  protect  the 
single  flowers  from  the  pollen  of  the  clusters,  it  was  impossible  to 
determine,  even  approximately,  the  percentage  of  single  flowers  pro- 
duced by  these  50  plants.  It  was  noticeable  that  the  number  of  single 
flowers  on  these  selected  plants  varied  among  themselves  within  wide 
limits.     However,  when  the  seed  was  ripe  all  the  seeds  from  a  number 
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of  plants  that  appeared  to  possess  the  highest  Dumber  of  single  germs 
were  gathered.  The  seed  from  each  of  these  plants  was  kept  separate 
and  the  percentage  of  single-germ  seeds  produced  bj  10  of  these  plants 
has  been  determined  by  actual  count,  and  found  to  lie  between  8.2  and 
25  per  cent,  with  an  average  for  the  10  plants  of  1^.3  per  cent.  Ten 
plants  haying  the  highest  number  of  single-germ  seeds  were  selected 
from  a  17-acre  field  of  seed  beets  grown  from  ordinary  beet  seed. 
The  seed  from  each  of  these  plants  was  likewise  kept  separate  and  the 
percentage  of  single-germ  seeds  borne  by  them  was  determined  and 
found  to  lie  between  1.1  and  4.7  per  cent,  giving  for  the  10  plants 
an  average  of  2.7  per  cent.  An  examination  of  a  large  quantity 
of  commercial  seed  and  of  the  siftings  from  commei'cial  seed  showed 
a  still  lower  percentage  of  single-germ  seeds.  This  was  to  be"  ex- 
pected, since  the  10  plants  referred  to  were  selected  with  a  view  to 
getting  the  best  plants  from  the  standpoint  of  "singles"  in  the  com- 
mercial field.  The  average  number  of  singles  in  the  field  would, 
therefore,  be  lower  than  is  shown  by  the  selected  plants. 

It  is  apparent,  therefore,  that  the  percentage  of  single-germ  seed 
Has  been  greatly  increased  in  one  generation  by  selecting  single-germ 
seeds  for  the  production  of  seed  beets.  It  is  the  expectation  of  those 
having  the  work  in  charge  to  continue  along  the  same  line  with  the 
hope  that  by  careful  selection  for  several  generations  it  will  be  pos- 
sible to  produce  plants  bearing  only  single-germ  seeds. 


FEBTILIZBEB  AND  SUGAB  BXBT8. 

By  C.  0.  TowNSEND,  Pathologist,  Bureau  of  Plant  Industry. 

According  to  the  best  information  obtainable,  the  average  weight 
of  beets  produced  in  the  United  States  in  1903  was  approximately  8 
tons  per  acre.  So  far  as  the  figures  are  in  hand,  the  average  weight 
per  acre  of  the  crop  for  1904  seems  to  have  been  somewhat  higher 
than  in  the  preceding  year,  but  still  too  low  to  give  the  financial  results 
desired  and  expected  when  we  remember  that  yields  of  20  tons  or 
upward  per  acre  are  not  uncommon.  It  is  the  desire  of  the  Depart- 
ment of  Agriculture  to  aid  the  grower  in  every  way  possible  in  obtain- 
ing a  higher  average  tonnage  without  injuring  the  quality  of  the  beets. 
This  when  accomplished  will  result  in  a  larger  sugar  production  per 
acre,  and  therefore  be  mutually  advantageous  to  the  grower  and  to  the 
manufacturer.  It  is  only  by  maintaining  and  advancing  these  mutual 
relations  between  all  parties  connected  with  sugar-beet  growing  and 
beet-sugar  production  that  the  highest  development  of  this  industry 
can  be  attained.  With  this  end  in  view  the  Department  has  endeavored, 
among  other  things,  to  investigate  the  effect  of  fertilizers  upon  sugar 
beets. 

While  this  is  one  of  the  most  important  lines  of  work  in  connection 
with  sugar-beet  culture,  it  is  one  of  the  most  complex  problems  with 
which  to  deal.  In  addition  to  the  various  kinds  of  fertilizer  and  fer- 
tilizer elements  required,  the  combinations  into  which  they  may  enter 
and  the  proportions  in  which  they  are  needed  by  the  plant,  the  soil  and 
climatic  conditions  as  affecting  both  the  plant  and  its  food  are  most 
important  factors  in  determining  the  value  of  the  fertilizer  upon 
sugar  beets. 

SOIL. 

Experience  has  shown  that  certain  soils  are  better  adapted  to  the 
production  of  sugar  beets  than  are  certain  other  soils.  For  example, 
clay  loams  and  sandy  loams  give  better  results  generally  than  are 
obtained  from  sand  or  muck  soils.  It  is  noticeable,  however,  that  a 
clay  loam  does  not  alwa3\s  give  the  same  results  with  the  same  crop. 
Aside  from  the  climatic  conditions  affecting  the  growth  of  the  plants, 
the  physical  and  chemical  composition  of  the  soil  varies  from  time  to 
time  in  the  same  field,  depending  upon  the  method  of  treatment. 
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These  variations  when  unfavorable  should  be  corrected  by  proper 
cultivation,  intelligent  rotation,  and  judicious  fertilization.  The  soil, 
when  properly  prepared  for  sugar  beets,  should  be  of  a  deep  loamy 
nature,  should  contain  a  good  supply  of  humus,  and  possess  an  abun- 
dance of  available  plant  food.  The  nature  of  the  subsoil,  while 
extremely  difficult  to  modify,  is  an  important  factor  in  determining  the 
suitability  of  any  field  for  growing  sugar  beets.  The  subsoil  should 
be  sufficiently  permeable  to  allow  proper  drainage,  but  at  the  same  time 
it  should  not  be  of  such  a  nature  as  to  allow  the  soil  to  leach,  since  the 
fertilizer  applied  would  thereby  be  lost  and  the  soil  left  too  dry  for 
good  crop  production. 

CLIMATIC   CONDITION. 

It  has  been  known  for  manj^  years  that  high  temperatures  during 
the  growing  season  are  not  conducive  to  the  best  results  in  sugar  pro- 
duction in  the  beet.  An  examination  of  all  the  sugar-producing  areas 
of  Europe  made  by  Doctor  McMurtrie  in  1879  and  1880'*  showed  that 
the  monthly  average  temperature  for  the  growing  months  varied  in 
these  areas  from  approximately  50^  to  70^  F.  The  same  writer 
determined  the  sugar-beet  area  of  the  United  States  on  the  same  basis.* 

The  temperature  and  moisture  of  both  soil  and  air  must  influence  in 
some  measure  the  effect  of  fertilizers  upon  the  growing  crop.  The 
most  marked  effect  of  climate  upon  the  usefulness  of  fertilizers  is 
undoubtedly  due  to  the  moisture  condition.  This  is  indicated  roughly 
in  the  Middle  and  Eastern  States  by  the  amount  of  minfall  and  in 
some  portions  of  the  West  by  the  amount  of  water  applied  in  the  pro- 
cess of  irrigation. 

It  would  seem  that  the  irrigation  method  would  be  an  ideal  one 
under  which  to  study  the  effect  of  fertilizer  upon  any  crop;  but  such 
is  not  the  case  under  the  ordinary  methods  of  irrigation,  since  the 
water  is  not  evenl}'^  distributed,  and  usually  there  is  no  means  emploj'ed 
for  measuring  the  amount  of  water  that  is  applied  to  emy  given  ai'ea; 
nor  is  there  usually  any  method  used  to  determine  the  amount  of  water 
that  evaporates  and  the  amount  which  flows  off  the  land  and  which, 
therefore,  has  no  direct  effect  upon  the  soil  or  upon  the  fertilizer  con- 
tained therein.  4t  is  clear  to  those  who  have  considered  the  use  of 
fertilizers  in  irrigated  sections  that  little  progress  can  be  made  in 
determining  the  real  value  of  fertilizers  upon  sugar  beets  or  other 
crops  without  measuring  the  amount  of  water  that  actually  enters  the 
soil  during  the  growing  season  and  without  seeing  to  it  that  the  same 
amount  of  water  is  evenly  applied  to  both  fertilized  and  control  plats. 
In  the  rainy  sections  where  sugar  beets  are  grown  the  amount  of  rainfall 

« Special  Reports,  Dept.  of  Agriculture,  Vol.  II,  pp.  39  to  51. 
^Loc.  cit.,  pp.  51  to  59. 
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during  the  growing  months  is  a  very  important  factor.  Unfortunately, 
however,  it  is' a  factor  that  is  beyond  our  control,  although  much  may 
be  done  to  conserve  the  moisture  after  it  has  been  taken  up  by  the 
soil.  In  the  sugar-beet  sections  the  average  monthly  rainfall  for  the 
growing  months  varies  from  a  small  fraction  of  an  inch  to  several 
inches.  The  total  rainfall  for  each  month  is  of  less  importance  than 
the  manner  in  which  it  is  distributedy  providing  it  is  sufficient  for  the 
needs  of  the  plant.  Unless  the  rain  is  so  distributed  that  the  soil  is 
kept  sufficiently  moist  to  maintain  a  constant  supply  of  available  plant 
food,  whether  originally  in  the  soil  or  applied  as  fertilizer,  the  beets 
will  become  stunted,  a  condition  from  which  it  is  difficult  for  them  to 
resume  normal  growth. 

The  following  table  shows  the  average  weather  conditions  in  several 
localities  where  fertilizer  experiments  with  sugar  beets  have  been  con- 
ducted during  the  past  two  seasons: 

Table  I. — Climatic  conditioyis  in  several  sugar-beet  sections. [**) 

1.  LOWER  LAKE  REGION,  1903. 


Month. 


April 

May 

Jnne 

July 

August.... 
September 
October . . . 
November 


Temperature  of  air. 

Total 
rainfall 

for 
month. 

Maxi- 
mum ve- 
locity of 
wind  per 

hour. 

Clear 
days. 

Cloudy 
days. 

Average 

for 
month. 

Maxi- 
mum. 

Mini- 
mum. 

o 

22 
28 
47 
50 
47 
41 
28 
13 

o 

46.9 
60.8 
62.8 
72.6 
67.4 
64.1 
53.1 
36.4 

o 

79 
87 
86 
92 
84 
88 
75 
71 

Inches. 
5.51 
1.55 
6.32 
4.59 
4.27 
2.78 
1.67 
1.18 

MUes. 
41 
48 
30 
40 
31 
81 
41 
36 

13 

13 

5 

9 

7 

10 

13 

5 

10 
6 

12 
2 
9 
6 

11 

18 

Partly 

cloudy 

days. 


7 
12 
13 
22 
15 
14 
7 
7 


2.  NORTHERN  PLATEAU,  1903. 


April 

May 

June 

July 

August — 
September 
October . . . 
November 


44.8 

76 

26 

.40 

40 

3 

17 

54.2 

94 

33 

1.34 

33 

3 

16 

66.6 

91 

45 

1.35 

30 

7 

12 

65.5 

97 

43 

1.13 

24 

11 

11 

67.3 

96 

47 

1.90 

24 

16 

8 

55.4 

82 

29 

.83 

33 

9 

16 

49.2 

72 

28 

.79 

40 

8 

12 

36.8 

70 

1.4 

24 

1 

3 

10 

12 

11 

9 

7 

5 

11 

26 


3.  LOWER  LAKE  REGION,  1904. 


April 

May 

June 

July 

August — 
September 
October . . . 
November 


41.2 

73 

22 

1.65 

37 

7 

19 

59.2 

88 

88 

2.86 

88 

v7 

14 

67 

87 

50 

1.8 

37 

6 

15 

71.2 

96 

51 

2.94 

83 

7 

9 

68.2 

85 

49 

8.20 

40 

16 

4 

63.6 

86 

40 

4.23 

>.« 

8 

7 

50.4 

77 

29 

.86 

42 

8 

14 

40.1 

68 

16 

.19 

36 

8 

9 

4 

10 
9 
15 
11 
15 
9 
13 


a  These  figures  are  taken  from  the  monthly  weather  reports  for  the  stations  nearest  the  points 
where  the  experiments  were  conducted.  Nos.  1  and  3  were  taken  from  the  Detroit,  Mich.,  station, 
No8.  2  and  4  from  the  Spokane,  Wash.,  station,  and  No.  5  from  the  Omaha,  Nebr.,  station. 
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Table  I. — Climatic  conditions  in  several  sugar-beet  sections — Continued. 

4.  NORTHERN  PLATEAU.  1904. 


Month. 


April 

May 

June 

July 

August 

September 
October . . . 
November 


Temperature  of  air. 


Average 

for 
month. 


50.4 
55.6 
61.8 
69.8 
70.5 
60.7 
60.8 
44.0 


Maxl> 

mum. 


Mini- 
mum. 


79 
80 
93 
98 
100 
91 
82 
64 


28 
83 
37 
45 
43 
87 
30 
24 


ToUl 
rainfall 

for 
month. 


Jnchea. 

1.58 
.13 

1.24 
.34 
.10 
.14 
.77 
.87 


Maxi- 
mum Te- 
locity of 
windpef 

hour. 


MUe$,  , 
36 
30 
35 
82 
24 
34 
24 
36 


5.  MISSOURI  VALLEY.  1904. 


Clear 
days. 


8 
5 
11 
10 
19 
11 
11 
2 


I 


Cloudy 
days. 


Putty 
ckNidy 
daym. 


18 

18 

9 

14 

2 

6 

12 

18 


4 

S 
9 

7 
U 


April 

May 

June 

July 

August 

September 
October... 
November 


45.8 

73 

24 

3.20 

46 

15 

i 
11 

62.0 

88 

38 

4.86 

82 

10 

13 

69.1 

90 

51 

3.11 

S2 

5 

13 

78.1 

93 

54 

3.15 

36 

12 

5 

72.4 

93 

54 

4.45 

83 

16 

9 

66.3 

89 

42 

2.60 

87 

12 

13 

56.6 

87 

32 

1.40 

40 

12 

13 

44.8 

70 

21 

.10 

36 

15 

5 

4 
8 
IS 
14 
6 
5 

1ft 


KINDS  OF   FERTILIZERS. 


Fertilizers  are  divided  naturally  into  three  groups,  namely,  green 
manure,  stable  manure,  and  commercial  fertilizer. 


GREBN   MANURE. 


By  green  manure  is  meant  any  of  those  crops  that  are  plowed  under 
in  a  green  condition.  Usually  leguminous  crops  (alfalfa,  clover, 
peas,  etc.)  are  used  for  this  purpose.  These  leguminous  crops  store 
nitrogen  in  the  soil  in  addition  to  their  beneficial  effects  upon  its 
physical  condition  produced  by  the  addition  of  the  humus  which  the 
tops  and  roots  of  the  manurial  plants  produce  in  the  process  of  decay. 
The  use  of  green  fertilizer  implies  some  kind  of  a  system  of  rotation, 
which  is  in  itself  an  important  factor  in  sugar-beet  growing.  It  is 
true  that  beets  have  been  grown  on  the  same  fields  in  some  instances 
for  more  than  a  dozen  years  with  good  results.  In  these  cases  the 
fields  have  been  properly  cultivated  and  manured  at  frequent  inter- 
vals, and  serve  to  teach  the  important  lesson  that  sugar  beets  do  not 
injure  the  soil  when  it  is  properly  treated. 

Whatever  the  system  of  rotation,  provision  should  be  made  for  one 
leguminous  crop.  The  system  to  be  used  and  the  leguminous  crop  to 
be  employed  in  the  rotation  system  must  depend  upon  the  locality. 
Probabl}'^  no  method  of  fertilizing  is  cheaper  and  more  beneficial  in 
proportion  to  its  expense  than  green  manuring.  It  is  becoming  a 
common  practice  in  some  parts  of  the  West  to  plow  up  the  alfalfa 
fields  at  regular  intervals  and  plant  them  to  beets.     In  one  field  of  100 
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acres  that  came  under  the  writer's  observation,  alfalfa  sod  was  plowed 
up  in  the  spring  and  planted  to  beets.  The  yield  was  upward  of  20 
tons  per  acre,  with  a  high  sugar  content  and  purity  coefficient.  It  is 
desirable,  however,  in  all  possible  cases  where  green  fertilizers  are  to 
be  used  that  they  be  plowed  under  in  the  fall,  especially  where  addi- 
tional humus  is  requii'ed. 

It  should  be  noted  that  green  manures  do  not  absolutely  increase 
potash  or  phosphoric  acid  of  the  soil,  although  these  deep-rooted 
plants  do  bring  these  substances  nearer  to  the  surface  and  make  them 
more  available  for  the  root  crops.  Frequently,  however,  the  addition 
of  salts  of  potash  and  phosphorus  is  beneficial  when  applied  in  con- 
nection with  the  green  fertilizers;  and  the  fact  should  be  emphasized 
that  the  humus  produced  by  these  green  crops  has  a  very  decided 
influence  in  making  commercial  fertilizers  eflfective. 

STABLE    MANURE. 

Next  in  importance  to  the  green  manures  is  the  stable  manure. 
Unfortunately  the  supply  of  this  material  is  limited  in  practically  all 
our  sugar-beet  sections.  The  increasing  use  of  beet  pulp  as  a  stock 
iood  has  a  tendency  to  encourage  stock  growing  in  the  sevei'al  sugar- 
beet  localities,  and  this  in  turn  increases  the  amount  of  stable  manure. 
In  some  localities  there  is  a  strong  prejudice  against  this  form  of  fer- 
tilizer, on  the  ground  that  it  tends  to  produce  ''  rooty  "  beets.  This 
may  be  true  if  fresh  manure  is  applied  in  the  spring;  but  only  well 
rotted  manure  should  be  used  in  connection  with  sugar  beets,  and  this 
should  be  applied  to  the  soil  and  plowed  under  in  the  fall  whenever 
practicable,  although  good  results  have  been  obtained  b}^  using  well 
rotted  manure  in  the  spring,  just  before  planting,  and  thoroughly 
harrowing  it  into  the  soil.  The  quantity  applied  must  depend  upon 
soil  and  climatic  conditions,  and  also  upon  the  kind  of  manure  used. 
If  the  soil  is  deficient  in  humus,  which  unfortunately  is  the  case  on 
too  many  farms,  a  large  quantity  of  stable  manure  should  be  applied; 
usually  from  10  to  20  tons  to  the  acre  will  be  found  satisfactory. 
No  unfavorable  reports  have  been  received  regarding  the  use  of  well 
rotted  manure  in  connection  with  sugar  beets.  As  in  the  case  of 
green  manure,  stable  manure  may  often  bo  supplemented  to  advan- 
tage by  the  use  of  commercial  fertilizers  which  contain  potash,  phos- 
phoric acid,  and  nitrogen. 

COMMERCIAL   FERTILIZERS. 

After  the  soil  has  been  put  in  as  good  physical  condition  as  possible 
by  the  rotation  of  crops,  by  the  use  of  green  and  stable  manures,  and 
by  thorough  and  timely  cultivation,  commercial  fertilizers  should  be 
used,  if  necessary,  to  supply  an  additional  amount  of  plant  food. 
Whether  or  not  the  commercial  fertilizer  used  should  be  a  complete 
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fertilizer  will  depend  upon  the  kinds  and  amounts  of  plant  food  already 
present  in  the  soil  in  an  available  condition.  In  our  experiments  witli 
fertilizers  upon  sugar  beets  during  the  past  several  years,  both  com- 
plete fertilizers  and  the  compounds  which  go  to  make  up  these  fer- 
tilizers have  been  used. 

The  foljowing  table  will  show  some  of  the  results  obtained  under 
different  conditions  with  different  kinds  of  fertilizers.  The  plats  used 
varied  in  different  experiments  from  1  to  6  acres,  but  the  results  are 
computed  on-  the  acre  basis  for  convenience  in  comparing  them. 

Table  II. — Experiments  tvUh  a  complete  fertilizer  on  sugar  beets. 


Num- 
ber of 
plat. 

Amount 
of  ferti- 
lizer used 
per  acre. 

Pounds. 

None. 

SOO 

1 
2 

8 

None. 

4 

600 

6 

None. 

6 

325 

7 

None. 

8 

200 

Composition  of  fertilizer. 


Dried  blood,  125 pounds: 
sulphate  of  potash,  100 
pounds:  South  Caro- 
lina rock,  275  pounds. 


Dried  blood,  125  pounds; 
sulphate  of  potash,  100 

f»ounds;  South  Caro- 
ina  rock,  275  pounds. 


Complete  fertilizer, 
containing  ammonia 
1  to  2  percent,  potash 
4  to  5  per  cent,  and 
phosphoric  acid  8  to 
10  per  cent. 


Complete  fertilizer, 
containing    nitrogen 

1  to  2  per  cent,  potash 

2  to  3  per  cent,  phos- 
phoric acid  10  to  13 
per  cent. 


Cost  of 

ferUli- 

zerper 

acre. 


916.00 


7.00 


3.76 


2.60 


Kind 
of  soil. 


Sandy 
loam. 
....do ... 


Black 
loam. 


Sandy 
loam. 
,  ...do ... 


Yield  of!  Sugar 


beets  ' 
per 
acre. 


Tom. 
6.14 
7.13 


6.07 
11.41 

14.22 
14.28 


5.89 
7.67 


content 

of 
beets. 


Peret. 
18.9 
19.7 


15.4 
13.8 

16.1 
16.6 


15.5 
15.9 


Purity 
coefficient. 


89.4 
90.4 


88.5 
87.7 

85.3 
86.8 


Amount 
receifwi 
per  acre 
for  beets. 


Not  given. 
Not  given. 


132. 2S 
87.73 


2&9S 
5&a6 

63.» 
61 2B 


3S.« 
44.02 


The  first  two  experiments  recorded  above  were  conducted  in  1903 
and  experiments  3  and  4  were  carried  on  in  1904.  Table  I  (part  2) 
shows  the  climatic  condition  under  which  experiment  1  of  Table  II  was 
conducted.  The  small  amount  of  rainfall  will  undoubtedly  account  in 
some  measure  for  the  low  tonnage  and  for  the  sli^fht  increase  due  to 
the  fertilizers.  Several  experiments  not  tabulated  were  conducted  in 
the  same  locality  in  1904  with  no  increase  in  tonnage  or  quality  of 
beets  in  the  fertilized  over  the  unfertilized  portions  of  the  field.  Table 
I  (part  4)  will  show  by  its  very  low  rainfall  one  reason  for  these 
results. 

i  The  difference  in  the  cost  of  approximately  the  same  fertilizers  used 
in  the  different  experiments  was  due  mainly  to  the  difference  in  trans- 
poii:ation  charges,  since  the  cost  per  ton  as  given  in  the  table  is  for  the 
material  laid  down  at  the  railroad  station  nearest  the  point  where 
the  experiments  were  conducted. 

I  It  will  be  observed  that  the  fertilizers  appeared  to  have  no  appreci- 
able effect  upon  the  sugar  content  nor  upon  the  purity  coefficient, 
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except  in  the  second  experiment,  represented  by  plats  3  and  4,  in 
which  the  sugar  content  was  1.6  per  cent  lower  in  the  beets  where  the 
fertilizer  was  used.  This  dilBference  was  probably  due  to  the  fact  that 
the  beets  on  plat  3  were  not  harvested  until  about  three  weeks  after 
the  beets  on  plat  4.  This  gave  the  beets  on  the  unfertilized  plat  a 
longer  time  to  accumulate  sugar,  while  the  fertilizer  seemed  to  ripen 
the  beets  so  that  the  harvest  could  be  begun  earlier  than  would  have 
been  otherwise  possible.  This  raises  the  question  jit  once  in  regard  to 
the  advisability  of  early  ripening  at  the  expense  of  sugar  content  and 
how  the  unfavomble  condition  may  be  remedied. 

In  the  first  experiment  it  is  seen  that  the  sugar  content  was  0.8  per 
cent  higher  on  the  plat  where  the  same  kind  of  fertilizer  was  used. 
Undoubtedly  soil  and  climatic  conditions  have  fully  as  much  to  do  with 
the  sugar  content  as  the  fertilizer,  and  in  some  cases  more.  How  to 
properly  adjust  the  relation  of  the  plant,  the  fertilizer,  the  soil,  and 
the  climate  so  that  we  shall  get  the  best  possible  results  under  all  cir- 
cumstances is  the  great  problem  in  sugar-beet  culture. 

In  the  foregoing  experiments  there  was  no  difference  in  the  purity 
coefficient  in  any  case  that  could  not  be  attributed  to  the  usual  differ- 
ence in  samples  taken. 

The  amount  received  per  acre  for  the  beets  shows  an  increase  appar- 
ently due  to  the  use  of  the  fertilizer  from  twenty-seven  cents  to  nearly 
$30.  In  the  first  experiment  the  gain  was  $5.50  per  acre,  but  the  cost 
of  fertilizers  per  acre  was  $16.  How  much  of  the  fertilizer  remained 
in  the  soil  and  made  itself  felt  in  the  next  crop  and  how  much  was  dis- 
solved and  carried  away  before  the  next  crop  was  planted  is  not  known; 
but  clearly,  so  far  as  the  sugar  beets  were  concerned,  the  fertilizing 
was  not  profitable  in  dollars  and  cents.  The  same  result  was  obtained 
in  the  third  experiment  represented  by  plats  5  and  6,  although  the. 
rainfall  here  was  sufficient,  as  shown  by  Table  I  (part  5).  The  second 
and  fourth  experiments  gave  returns  far  in  excess  of  the  cost  of  the 
fertilizer. 

Several  other  experiments  were  planned  for  1903,  but  for  various 
reasons  were  not  carried  through.  In  the  experiments  for  1904 
arrangements  were  made  with  the  experimenters  whereby  they 
were  to  pay  for  the  fertilizer  or  for  that  {)art  of  it  indicated  by  the 
increased  value  of  the  beets  where  the  fertilizer  was  used  over  that  of 
an  equal  area  where  no  fertilizer  was  used.  Twenty -five  experiments 
extending  through  the  Eastern,  Middle,  and  Western  States  were 
arranged  on  this  basis,  and,  while  the  reports  are  not  all  in,  the  indi- 
cations are  that  in  the  majority  of  cases  the  fertilizer  produced  no 
change  either  in  the  yield  or  quality  of  the  beets  and  in  some  instances 
the  tonnage  was  decidedly  lower  where  the  'fertilizer  was  used.  In 
no  experiment  was  more  than  500  pounds  of  fertilizer  used  per  acre; 
and  the  same  fertilizer  that  seemed  to  produce  a  falling  off  in  ton- 
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nage  in  one  case  seemed  in  other  cases  to  produce  either  an  inerease 
or  no  effect.  This  shows  the  importance  of  having  a  lai^e  number 
of  experiments  for  comparison  and  also  the  importance  of  carrying 
such  experiments  through  a  long  series  of  years  in  order  to  test  the 
fertilizer  under  all  possible  conditioi^. 

It  is  important  also  to  know  the  effect  of  each  of  the  elements  that 
go  to  make  up  a  complete  fertilizer.  It  would  seem  that  the  first  work 
should  be  to  determine  separately  the  effect  of  nitrogen,  phosphoric 
acid,  and  potash  upen  the  growth  and  quality  of  beets.  During  the 
past  two  seasons  experiments  have  been  conducted  along  this  line,  but 
necessarily  on  a  small  scale  owing  to  scarcity  of  funds  available  for 
thb  work. 

The  following  Tables,  III  and  IV,  show  the  results  of  two  of  the 
experiments: 

Table  III. — The  effect  cfnitraie  of  soda  upon  mgar  beet$. 


Num- 
ber of 
plat. 


1 
2 
3 
4 

5 
6 


Amount 
of  ferti- 
lizer per 
acre. 


Ponvds. 

None. 

300 

150 

300 

300 
150 


Time  of  application  of  fertilizer. 


Just  before  planting 

do 

One-half  just  before  planting  and  one- half 

July  I 

Julyl 

do , 


Yield  per 

Bogtir 

Purity 

acre. 

content 

dent. 

Tons. 

Per  ccnL 

7.63 

15.6 

86.1 

10.93 

14.8 

84.7 

9.71 

15.2 

85.3 

U.03 

15.1 

86.7 

10.82 

15.4 

85.7 

10.  ao 

15.3 

85.2 

Amonnt 
reoeiT«d 
per  acre 
for  beets. 


$S7.6 
51.  e 
48155 

9&15 
54.10 
5LW 


Table  IV. — Effect  of  different  amounts  and  different  coznbinaiions  of  fertilizer  elentenU  on 

sugar  beets. 


No.  of 
plat. 


1 
2 

3 

4 

5 

6 

7 

8 

9 
10 

11 

12 

13 

14 

15 

16 


Amount  of  fertilizer  per  acre. 


None 

Phosphoric  acid  200  pounds,  potash 

100  pounds. 
Nitrate  200  pounds,  phosphoric  acid 

200  pounos,  potash  100  pounds. 
Nitrate    100     pounds,    potash    100 

pounds. 
Nitrate  100  pounds,  phosphoric  acid 

200  pounds,  potash  100  pounds. 
Nitrate  100  pounds,  phosphoric  acid 

400  pounds,  potash  100  pounds. 
Nitrate  100  pounds,  phosphoric  q^cid 

200  pounds. 
Nitrate  100  pounds,  phosphoric  acid 

200  pounds,  potash  200  pounds. 

None 

Phosphoric  acid  200  pounds,  potash 

100  pounds. 
Nitrate  200  pounds,  phosphoric  acid 

200  pounds,  potash  100  pounds. 
Nitrate     100    pounds,    potash    100 

pounds. 
Nitrate  100  pounds,  phosphoric  acid 

200  pounds,  potash  100  pounds. 
Nitrate  100  pounds,  phosphoric  acid 

400  pounds,  potash  100  pounds. 
Nitrate  100  pounds,  phosphoric  acid 

200  pounds. 
Nitrate  100  pounds,  phosphoric  acid 

200  pounds,  potasli  200  poundjs. 


Time  of  application 
of  fertilizer. 


Just  before   plant- 
ing, 1908. 
do 


.do 
.do 
.do 
.do 
.do 


Just  before   plant- 
ing, 1904. 


.do 
.do 
.do 
.do 
.do 


Yield 

per 

acre. 


Tons. 
14.40 
16.26 

18.20 

14.12 

17.98 

16.46 

18.67 

17.87 

11.73 
16.86 

17.25 

14.83 

15.47 

16.57 

16.56 

16.09 


Sugar 
con- 
tent. 


PcrH. 
15.84 
15.48 

15.97 

16.64 

15.58 

15.60 

15.51 

Not 
given. 

15.4 
15.6 

15.5 

15.1 

15.8 

15.6 

15.6 

15.4 


Purity 
coelB- 
cienL 


87.02 
86.96 

87.33 

83.60 

87.60 

87.07 

86.90 

Not 
given. 

87.7 
88.2 

87.9 

86.5 

88.3 

88.6 

«?7.5 

76.8 


ABonDt 
reeciTed 
per  acre 
forbcctiL 


76.00 
91.00 
70.60 
S9.90 
82.x 
^35 
89.  S5 

66.11 
96.12 

97.63 

82.01 

8&05 

94. 4S 

94.10 

M.06 
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Table  III  shows  that  nitrate  of  soda  has  a  decided  effect  in  increas- 
ing the  value  of  beets  per  acre.  This  experiment  has  been  repeated 
several  times  with  similar  results  under  varying  conditions.  It  seems, 
therefore,  that  nitrate  of  soda  is  beneficial  as  a  fertilizer  for  sugar 
beeta  under  ordinary  circumstances.  A  little  better  results  were 
obtained  by  putting  the  niti'ate  on  in  two  applications,  as  shown  in 
plat  4,  although  when  300  pounds  of  nitrate  were  applied  at  one  time 
the  results  were  almost  as  good.  The  cost  of  the  300  pounds  of 
nitrate,  including  its  application,  was  approximately  $9,  so  that  in  all 
cases  where  nitrate  was  used  a  decided  financial  gain  resulted.  It 
should  be  noted,  also,  that  the  niti'ate  did  not  apparently  affect  the 
sugar  content  nor  the  purity  of  the  beets.  In  a  few  cases  where 
larger  quantities  of  nitrate  were  used  the  results  were  not  appreciably 
better  than  when  only  300  pounds  per  acre  were  applied.  Whether 
or  not  this  is  a  general  rule  can  be  determined  only  by  repeated 
experiments. 

Table  IV  gives  in  condensed  form  the  results  of  identical  experi- 
ments for  two  years  on  the  same  farm.  Good  results  were  obtained 
in  each  experiment  by  using  200  pounds  of  nitrate  of  soda,  200  pounds 
of  phosphoric  acid,  and  100  pounds  of  sulphate  of  piotash,'  as  shown 
by  results  on  plats  3  and  11.  Plats  T?  8,  15,  and  16  would  indicate 
that  the  potash  had  no  appreciable  effect  upon  the  quantity  or  quality 
of  the  beets,  i.  e.,  the  results  were  just  as  good  in  plats  7  and  15, 
where  no  potash  was  used,  as  on  plats  8  and  16,  where  200  pounds  of 
potash  were  applied.  It  should  be  noted  in  this  connection,  also,  that 
none  of  these  salts  appeared  to  have  any  injurious  effect  upon  the 
quality  of  the  beets. 

It  would  seem  that  by  the  extension  and  repetition  of  these  experi- 
ments definite  results  can  be  reached  in  regard  to  fertilizers  under 
different  conditions,  so  that  one  can  be  reasonably  sure  of  good  results 
by  the  proper  application  of  the  right  material  at  the  proper  time. 
Certainly,  enough  has  been  done  to  show  that  the  yield  of  beets  may 
be  increased  by  the  use  of  fertilizer  without  injuring  the  quality  of 
the  beets,  and  the  experiments  of  the  past  season  also  show  that  much 
time  and  labor  and  money  may  be  expended  in  using  fertilizer  with- 
out reaping  any  benefits  therefrom.  The  cause  of  these  failures  may 
be  in  the  fertilizers  themselves,  in  the  time  or  method  of  application, 
in  the  condition  of  the  soil,  or  in  the  climatic  conditions.  The  deter- 
mination of  this  cause  is  a  very  important  part  of  the  fertilizer  prob- 
lem. Substances  that  are  not  directly  fertilizers  may  often  be  of 
great  benefit  to  sugar  beets  and  other  crops.  Lime,  for  example,  is 
an  important  constituent  of  the  soil  where  sugar  beets  are  to  be  grown, 
chiefly  because  of  the  physical  effect  that  it  exerts  upon  the  soil.  It 
is  also  sometimes  advantageous  to  sow  common  salt  upon  land  that  is 
to  be  planted  to  sugar  beets. 
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The  following  table  shows  some  of  the  effects  produced  by  sak 
when  applied  to  the  soil  just  before  planting  the  beets: 

Table  V. — The  effect  of  salt  upon  sugar  beets. 


Number  of  plat. 

Amount 
of  salt 
applied 

per  acre. 

Yield  of 

beetflper 

acre. 

Sugar 
content. 

Purity 
coeffi- 
cient. 

Amount  re- 

ceiTed  per 

acre  for 

beets. 

1 

Powtdt. 

None. 

200 

300 

500 

Tons. 

8.69 

11.18 

10.05 

10.79 

Percent. 
15.7 
15.6 
15.7 
15.7 

85.1 
8&.5 

84.4 
84.7 

H3.45 

2 

66.90 

8 

50.25 

4 

53.95 

Salt  seems  to  have  a  beneficial  effect  in  helping  the  soil  to  retain 
moisture.  In  some  instances  it  seems  to  have  no  effect  upon  the 
yield.  This  would  undoubtedly  be  true  if  there  were  plenty  of  mois- 
ture present  normally.  Two  hundred  pounds  seem  to  be  just  as  effect- 
ive as  600  in  increasing  the  yield,  but  even  500  pounds  did  not  apprecia- 
bly affect  the  quality  of  the  beets.  Only  one  grower  who  experimented 
with  salt  reported  a  decidedly  lower  tonnage  and  this  must  have  been 
due  to  som^  cause  other  than  the  salt,  since  the  lowest  tonnage  was 
not  obtained  from  the  plat  where  the  largest  quantity  of  salt  was  used. 
Some  growers  insist  on  using  salt  each  year  on  their  sugar-beet  land, 
claiming  that  it  not  only  increases  the  tonnage  but  that  it  holds  the 
leaf- blight  in  check.  This  matter  certainly  deserves  further  investiga- 
tion. The  low  price  at  which  salt  may  be  obtained  makes  it  a  very 
cheap  indirect  fertilizer  if  it  proves  upon  further  investigation  to  be 
beneficial. 

The  importance  of  continuing  the  work  with  fertilizers  upon  sugar 
beets  is  apparent,  and  it  would  seem  from  the  results  obtained  that  the 
foundation  principles  should  first  be  determined,  i.  e.,  what  fertilizer 
elements  are  most  beneficial  and  what  quantity  should  be  used  under 
the  varying  conditions  of  soil  and  climate.  It  is  also  important  that  the 
fields  of  beets  under  investigation  should  be  completely  under  the  con- 
trol of  the  Department  of  Agriculture,  so  that  the  work  of  growing 
and  harvesting  the  beets  can  be  done  in  such  manner  and  at  such  time 
as  to  give  the  most  reliable  information  in  regard  to  fertilizers  and  to 
furnish  the  most  complete  data  possible  for  the  solution  of  the  prob- 
lems involved. 


COMHEECIAL  SXTGAE-BEET  SEED. 

By  J.  E.  W.  Tracy,  Seed  Expert,  Bureau  of  Plant  Industry. 

There  are  54  beet-sugar  factories  and  4  rasping  stations  now  installed 
in  the  United  States.  These,  together  with  several  factories  now  in 
process  of  construction,  call  for  the  planting  of  more  than  250,000 
acres  of  land.  The  entire  area  planted  to  sugar  beets  in  1903  brought 
an  average  of  nearly  ^2  per  acre  to  the  farmer  who  cultivated  it,  while 
the  reported  extraction  was  Hi  per  cent,  or  230  pounds  of  commercial 
sugar  manufactured  from  every  ton  of  roots  worked  throughout  the 
United  States. 

The  vast  importance  of  the  quality  of  the  seed  used,  not  only  to  the 
farmers  but  to  the  factories  as  well,  can  hardly  be  overestimated,  for 
both  the  percentage  of  sugar  in  the  root  and  the  yield  are  largely 
dependent  upon  the  quality  of  the  seed  planted. 

In  Germany,  where  the  raising  of  sugar-beet  seed  and  the  manufac- 
ture of  sugar  have  probabl^^  reached  their  highest  development,  this  is 
considered  of  such  importance  that  the  most  carefully  managed  fac- 
tories insist  upon  having  all  the  seed  used  by  them  grown  under  their 
own  supervision,  and  on  such  soils  and  under  such  climatic  conditions 
as  experience  has  shown  to  be  best  adapted  to  their  particular  locali- 
ties. Here,  in  America,  comparatively  little  attention  is  paid  to  this 
matter,  and  largely  in  consequence  certain  factories  have  been  finan- 
cial failures  because  of  this  negligence  as  to  the  character  of  the  seed 
they  distributed  to  their  growers.  It  is  conservative  to  say  that  the 
average  percentage  of  extraction  in  this  country  could  be  increased  at 
least  2  per  cent  by  the  use  of  as  high  a  grade  of  seed  as  the  best  used 
in  Europe. 

An  increase  of  2  per  cent  in  the  available  sugar  in  the  beet  would 
make  a  difference  of  40  pounds  of  refined  sugar  to  each  ton  of  roots 
worked,  which,  to  a  factory  working  50,000  tons  of  beets  a  year, 
would  mean  an  increase  of  2,000,000  pounds  of  sugar.  The  total 
annual  product  of  all  the  factories  in  the  United  States  would  be 
increased  by  more  than  40,000  tons,  which^  would  mean  the  differ- 
ence between  profit  and  loss  to  many  of  them,  as  there  need  be  no 
increase  of  capital  tied  up  in  their  plants  and  only  a  slight  increase 
in  the  total  cost  of  production.  Where  a  '*flat  rate" — a  uniform 
rate  for  all  roots  regardless  of  their  sugar  content — is  in  vogue,  there 
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would  be  no  additional  expense  for  the  roots;  but  where  a  "slidinjf 
scale "  is  used,  the  price  paid  depending  upon  the  sugar  content,  an 
increased  cost  of  50  cents  per  ton  for  roots  would  be  incurred.  The 
cost  of  hauling  and  slicing  the  roots  and  the  extraction  of  the  sugar 
would  not  be  increased,  while  the  chief  additional  expense  would  be 
in  the  purifying  and  handling  of  the  finished  product,  both  of  which 
processes  are  comparatively  inexpensive  items  in  sugar  manufacture. 

The  difference  in  the  cost  of  the  best  and  the  cheapest  grades  of  seed 
is  rarely  more  than  4  cents  a  pound,  so  that  if  one  planted  18  pounds  of 
seed  the  additional  expense  would  amount  to  but  72  cents  to  an  acre. 
The  reported  average  yield  of  roots  per  acre  for  the  entire  United  States 
in  1903  was  8.4  tons,  which,  with  an  increase  of  2  per  cent  in  the  avail- 
able sugar,  would  give  an  increase  of  336  pounds  of  sugar  per  acre  at 
an  additional  cost  for  seed  of  only  72  cents.  The  total  extra  expense 
for  the  best  seed  for  a  500-ton  factory  would  be  $3,600,  while  the  sugar 
output  would  be  increased  2,000,000  pounds,  valued  at  some  $90,000. 

Seed  which  is  sold  as  having  been  grown  in  the  most  careful  and 
scientific  manner  is  oftentimes  actually  the  cheapest  and  poorest  grade 
of  seed  procurable.  It  consists  of  both  new  and  old  seed,  which  has 
been  grown  under  widely  different  conditions  of  soil  and  climate^  and 
is  mixed  together  by  specially  constructed  machinery.  It  is  explained 
that  the  different  lots  of  seed  are  mixed  to  insure  an  evenness  both  in 
its  germination  and  in  the  quality  of  the  crop  itself.  The  absurdity 
of  mixing  all  kinds  and  grades  of  seed  to  produce  uniformity  in  the 
crop  is  evident.  It  is  generally  admitted  that  the  sugar  beet,  being 
one  of  our  most  highly  bred  plants,  is  very  susceptible  to  the  influences 
of  both  climatic  and  soil  conditions;  hence,  seed  should  be  used  which 
has  been  so  grown  as  to  give  the  best  results  under  the  prevailing 
conditions  of  each  particular  location.  All  the  beet  seed  imported  is 
raised  for  the  most  part  under  very  similar  climatic  and  other  condi- 
tions; but  it  is  sown  here  in  America  under  all  conditions  and  in  all 
soils — in  New  York  and  Michigan,  Nebraska  and  Washington,  and  in 
the  arid  and  semiarid  regions  of  Utah  and  California — and  it  can  not 
be  the  best  for  all  of  these  varied  localities.  Seed  raised  on  a  particular 
soil  and  under  certain  climatic  conditions  may  not  be  best  suited  for 
planting  in  like  soils  and  under  similar  climatic  conditions;  in  fact, 
very  often  it  is  not.  Seed  from  comparativeh'  poor  soil  may  do  best  on 
rich  soil,  or  that  raised  in  the  East  may  do  best  when  sown  in  the  West. 

The  best  results  in  the  sugar-beet  industry'  can  never  be  secured  as 
long  as  there  is  carelessness  as  to  the  seed  used.  It  is  absolutely  essen- 
tial to  success  that  the  best  quality  of  seed  be  secured,  and  past  expe- 
rience has  conclusively  shown  that  no  dependence  can  be  placed  upon 
receiving  such  seed  from  abroad. 

For  several  j^ears  efforts  have  been  made  to  raise  seed  on  a  commer- 
cial scale  in  various  sections  of  the  United  States,  particularly  in  the 
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States  of  Michigan,  Nebraska,  Utah,  CSolorado,  and  Washington,  but 
not  until  recently  has  any  serious  attempt  been  made  to  raise  seed  from 
pedigree  roots,  or  in  accordance  with  the  scientific  methods  found  to 
give  the  best  results.  It  is  of  the  utmost  importance  to  the  beet-sugar 
industry  that  we  establish  a  high-grade  strain  of  seed  from  which  all 
the  seed  used  in  the  United  States  may  be  grown  in  this  country  and 
in  such  a  careful,  scientific  manner  that  it  will  not  only  be  cf  the  best 
quality,  but  will  have  such  characteristics  as  will  make  it  adapted  to 
the  particular  needs  and  requirements  of  the  locality  where  it  is  to  be 
sown. 

THE  ESTABLISHMENT  OP  A  PEDIGREE    STRAIN  OF   SUGAR-BEET   SEED. 

The  Department  of  Agriculture,  realizing  the  importance  of  the 
foregoing  facts  to  the  sugar-beet  industry  of  the  United  States,  has 
undertaken  to  assist  in  the  establishment  of  such  a  pedigree  strain  of 
sugar-beet  seed  and  to  detennine  the  environmental  influences  of  the 
different  sections  upon  this  strain.  This  work  has  been  established  in 
connection  with  the  New  York  experiment  station  at  Geneva,  the 
Michigan  experiment  station  at  Agricultural  College,  Mich.,  and  the 
Utah  experiment  station  at  Logan,  and  also  with  private  growers 
under  departmental  supervision  at  Holland,  Mich.,  and  at  Fairfield, 
Wash. 

As  this  work  has  only  recently  been  started,  no  definite  report  can 
be  given  at  this  time  as  to  the  final  results,  but  an  outline  of  the  gen- 
eral plan  of  the  work  as  it  is  being  done  at  each  of  the  above-mentioned 
stations  is  given,  for  not  only  are  the  same  lots  of  seed  tested  at  each 
station,  but  the  manner  of  conducting  the  experiments,  taking  the 
samples  for  analyses,  and  making  the  analyses  are  also  identical.  In 
short,  no  effort  is  spared  to  make  the  experiments  at  each  station  an 
exact  duplicate  of  those  at  each  of  the  other  stations. 

When  the  work  was  first  begun,  the  best  strains  of  European  seed 
obtainable  and  all  known  strains  of  American-grown  seed  were 
secured  and  sown  in  tracts  varying  in  size  from  one-tenth  to  one-half 
acre,  depending  upon  the  amount  of  seed  available  and  the  supposed 
relative  value  of  each.  During  the  fall,  analyses  of  samples  were 
made  at  frequent  intervals  to  determine  the  relative  time  of  ripening 
of  each  lot,  as  well  as  its  respective  merits  as  to  sugai  content  and 
purity.  The  four  strains  which  showed  the  highest  sugar  content 
and  purity  and  whose  roots  were  of  the  best  size,  shape,  color,  etc., 
were  decided  upon  for  use  as  foundation  stocks  from  which  to  build 
up  superior  strains  of  seed.  A  large  number  of  roots  from  each  of 
these  four  lots  were  then  selected  as  to  shape,  size,  color,  and  other 
external  characteristics,  and  each  one  was  individually  analyzed. 
Each  root  found  of  exceptional  quality  was  carefully  noted,  numbered, 
and  siloed  for  planting  the  coming  spring  as  a  "mother."    In  the 
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spring  all  the  roots  from  each  number  showing  the  same  sugar  per 
cent  and  similar  qualities  were  grouped  and  planted  in  one  plot,  each 
root  retaining,  however,  its  original  number.  Notes  were  taken 
throughout  the  growing  season  and  the  product  of  each  root  was  har- 
vested separately  and  given  the  original  number  of  the  "mother" 
root. 

Last  spring  (1904)  one-half  of  the  seed  of  each  root  was  sown  sepa- 
rately and  the  products  from  each  of  these  samples  of  seed  which  in 
composite  test  proved  to  be  equal  to  or  better  than  the  "mother"  root 
are  now  in  silo  at  the  various  stations.  They  will  be  planted  this 
spring  to  produce  the  first  crop  of  Elite  seed.  The  seed  of  the  cor- 
responding roots  reserved  the  year  before  will  be  sown  for  the  pro- 
duction of  roots  for  next  year's  supply  of  Elite  seed. 

Last  year  some  exceptionally  line  lots  of  seed  were  secured  from 
Germany,  roots  from  which  are  now  in  silo  at  the  various  stations. 
It  is  very  gratifying  to  know  that  some  of  the  best  roots  now  in  silo 
were  grown  from  a  commercial  lot  of  seed  by  a  Washington  State 
sugar-beet  grower  who  has  been  engaged  in  sugar-beet  seed  production 
only  four  years.  These  include  15  roots  testing  24  per  cent  sugar  in 
the  beet,  50  roots  testing  23  per  cent,  and  100  roots  testing  22  per 
cent;  in  all,  some  300  roots  testing  21  per  cent  or  more  of  sugar  in 
the  beet,  with  composite  tests  showing  coefficients  of  purity  ranging 
from  86  to  91.9. 

It  is  the  purpose  of  the  Department,  as  soon  as  a  superior  strain  of 
seed  has  been  fixed  and  established,  to  supply  seed  growers  and  fac- 
tory men  who  may  desire  it  with  a  supply  for  use  as  stock  seed. 

TEST   OF  THE   COMPARATIVE   MERITS   OF   VARIOUS  VARIETIES. 

In  connection  with  the  work  of  establishing  a  pedigree  strain  of 
sugar-beet  seed  the  Department  is  carrying  on  in  cooperation  with  the 
same  experiment  stations  and  individuals  extensive  comparative  merit 
trials  of  all  the  varieties  of  sugar-beet  seed  which  are  used  by  two  or 
more  factories  in  the  United  States.  The  seed  for  this  work  was 
secured  in  100-pound  lots  directly  from  the  factories  in  original  Kicks 
to  guarantee  the  testing  of  commercial  samples  and  insure  against 
testing  prepared  or  selected  samples  of  Elite  seed.  In  making  these 
tests  every  effort  has  been  made  to  secure  fields  as  uniform  as  pos- 
sible in  soil  and  other  conditions,  and  no  fields  are  used  which  have 
not  been  manured  and  cropped  in  the  same  manner  for  a  number  of 
years.  Where  there  is  the  slightest  difference  as  to  soil,  drainage,  or 
physical  properties,  the  rows  are  made  to  run  so  that  no  sample  will 
be  confined  to  the  unfavorable  ground.  The  sugar  content  and  purity 
are  determined  from  a  composite  test  of  50  roots  taken  at  intervals 
throughout  the  plat.  The  taking  of  such  a  large  number  of  roots 
insures  accuracy  as  to  the  true  merits  of  the  entire  field.     As  these 
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composite  tests  are  made  of  all  plats  several  times  during  the  ripening 
season  it  is  possible  to  know  when  a  variety  is  fully  ripened  and 
matured.  The  yield  is  computed  from  the  entire  tonnage  secured 
from  each  plat,  and  not  from  small  samples,  as  is  often  done. 

While  one  year's  test  is  not  at  all  conclusive,  the  following  average 
figures  of  the  results  secured  at  each  station  are  given  simply  as  those 
of  a  single  year's  observation. 

These  records  will  be  added  to  from  year  to  j'ear,  and  will  be 
reported  upon  later  in  detail  either  by  the  various  stations  or  by  the 
Department. 

Remits  of  variety  tests  of  sugar-beet  seed,  season  of  1904- 


Variety. 


K  lefn  wanzlebener 

Do 

Do 

Do 

Do 

Original  Kleinwanzle- 

bener. 
Elite  Klein wan^bencr... 

Do 

Do 

Klein  wanzlebener 

Do 

Do 

Do 

Adcntadt 

Jaenscb  Victriz 

Schrciber's  Specialit&te . .. 
Knauer's  Mangold 


Grower. 


Utah  Sugar  Co.,  Lehi,  Utah 

E.  H.  Morrison,  Fairfield,  Wash. 
American  Beet  Sugar  Co.,  Grand 

Island,  Nebr. 

C.  C.  Morse  <&  Co.,  Santa  Clara, 
Cal. 

H.  C.  &  J.  B.  Agnew  <S:  Co., 
Agnew,  Cal. 

Klein  wanzlebener  Sugar  Co., 
Klein  wanzlebener,  Germany. 

otto  Bruenstedt  &  Co.,  Schladen 
Am-Hartz,  Germany. 

Dippe  Bros.,  Quedlinburg,  Ger- 
many. 

C.  Braune  &  Co.,  Blendorf, 
Germany. 

Henry  Mette  &  Co.,  Quedlin- 
burg, Germany. 

F.  Heine  &  Co.,  Hadmersleben, 
Germany. 

Kulm  &  Co.,  Naarden,  the 
Netherlands. 

otto  Hoeming  &  Co.,  Eisleben, 
Germany. 

Knauer  &  Co.,  Grobers,  Ger- 
many. 

Gustav  Jaensch  &  Co.,  Ascherle- 
ben,  Germanv. 

G.  Schreibers  &  Sons,  Norhau- 
sen,  Germany. 

M.  Knauer  &  Co.,  Grobus,  Ger- 
many. 


Sugar  in 
juice. 

Sugar  in 
beet. 

Coeffi- 
cient of 
purity. 

Percent. 
19.7 
19.5 
19.9 

Per  cent. 
17.6 
16.6 
16.5 

87.2 
87.9 
86.6 

17.7 

15.0 

83.7 

19.0 

15.7 

85.1 

19.8 

16.8 

86.6 

19.2 

16.8 

86.1 

20.2 

17.1 

86.2 

19.1 

15.8 

84.8 

18.2 

16.1 

86.5 

19.8 

17.0 

86.0 

19.6 

17.0 

86.6 

18.1 

15.9 

85.5 

18.3 

15.9 

84.7 

18.6 

16.0 

86.6 

20.6 

16.9 

87.3 

18.0 

15.2 

85.4 

Yield  per 
acre. 


Tons. 
10.93 
13.17 
10.44 

11.53 

11.49 

9.92 

10.50 

10.79 

11.64 

11.29 

10.43 

10.49 

11.20 

9.95 

9.71 

10.72 

10.32 


COMMERCIAL  TEST  OF  AMERICAN  AND   FOREIGN-GROWN   SEED. 

Last  year  the  Department  of  Agriculture  secured  some  4,000  pounds 
of  California-grown  and  11,000  pounds  of  Washington-grown  Klein- 
wanzlebener  sugar-beet  seed,  all  of  which  was  distributed  throughout 
the  sugar-beet-growing  sections  of  the  United  States  for  the  purpose 
of  comparing  the  results  obtained  under  ordinary  cultural  conditions 
from  this  American-grown  seed  and  those  secured  by  the  use  of  the  seed 
furnished  to  farmers  by  the  factories. 

While  some  of  this  seed  was  sent  directly  to  the  factories,  the  greater 
part  was  placed  with  farmers  within  hauling  distance  of  the  factories, 
who  had  been  recommended  to  the  Department  by  the  factory  agricul- 
turists as  being  the  most  painstaking  and  best  suited  for  this  line  of 
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work.  In  placing  this  seed  each  fanner  was  interviewed,  when  the 
exact  nature  of  the  work  was  explained  to  him  and  the  requirements 
in  preparing  the  soil  and  in  [Anting  and  caring  for  the  crop  were 
discussed. 

As  a  rule,  seed  was  only  supplied  to  farmers  who  were  planting  at 
least  five  acres  of  beets  and  who  had  available  fields  of  at  least  this 
extent  which  were  uniform  in  texture  and  physical  properties  and  had 
been  cropped  and  manured  in  the  same  manner  for  a  number  of  years. 
Occasional  exceptions  were  made  in  cases  where  farmers  planted  but 
two  or  three  acres,  providing  they  were  especially  reconmaended  by 
their  respective  factory  managers.  In  ever}-  case  tlie  available  land 
was  measured  and  staked  off,  one-half  to  be  sown  with  seed  furnished  by 
the  Department  and  the  remainder  with  seed  furnished  b}"  the  factory. 
With  few  exceptions  no  individual  was  given  more  than  enough 
seed  to  plant  five  acres.  Before  harvest  time,  each  farmer  was 
again  visited  and  a  personal  inspection  was  made  of  his  field.  Where 
it  was  found  that  both  lots  of  seed  had  not  been  sown  and  cared  for  in 
such  a  manner  as  to  insure  a  good  comparative  test,  note  was  made  of 
the  fact  and  later  either  his  reports  were  eliminated  or  corrected  by 
discarding  the  data  from  the  objectionable  portions  of  the  field. 

Two  blanks  for  reports  were  sent  to  each  experimenter.  The  first, 
which  was  sent  earl}'  in  June,  covered  the  following  points: 

Seed  furnished  by  the  Department: 

Date  of  planting, .     Area  planted, . 


Amount  of  seed  sown  per  acre, pounds.    Date  of  thinning. 

Width  between  rowp, .     Distance  apart  in  row, . 

Stand  secured, . 

Seed  furnished  by  the  factory: 

Date  of  planting, .     Area  planted, . 


Amount  of  seed  sown  per  acre, pounds.     Date  of  thinning, ^. 

Width  between  rows, .     Distance  apart  in  row, . 

Stand  secured, . 

Did  or  did  not  the  seed  furnishe<l  by  the  Department  show  quicker,  stronger,  and 

healthier  germination? . 

Other  remarks,  as  to  disease,  insects,  and  climatic  conditions: . 


The  second  blank,  covering  the  following  additional  points,  was 
sent  about  harvest  time: 

Seed  furnished  by  the  Department: 

Yield  per  acre  computed  from  the  entire  area, tons, pounds. 

If  you  harvested  any  portion  of  the  field  separately,  what  was  the  yield  per  acret 

tons, pounds. 

Reported   tare,    .    Reported    sugar  content,  .     Reported  purity. 


Seed  furnished  by  the  factory: 

Yield  per  acre  computed  from  the  entire  area,  tons, pounds. 

If  you  harvested  any  jwrtionof  the  field  separately,  what  was  the  yield  per  acre? 
tons, pounds. 
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Seed  furnished  by  the  factory — Continued. 

Reported    tare,    .     Reported  sugar  content,   .     Reported  purity, 


Did  or  did  not  the  field  grown  from  seed  furnished  by  the  Department  show  a 
stronger  and  healthier  growth  throughout  the  growing  season? . 

Kindly  add  any  remarks  regarding  the  comparative  quality  of  the  two  lots  of 
seed  grown  by  you: . 

A  review  of  these  reports  shows  that  73  per  cent  of  those  planting 
the  Washington-grown  seed  and  64  per  cent  of  those  planting  the 
California-grown  seed  found  it  to  be  of  quicker,  stronger,  and  healthier 
germination,  while  none  found  it  inferior  to  the  seed  furnished  b}'  the 
factories  in  these  respects.  While  the  returns  have  not  all  been 
received,  those  from  661  acres  show  that  the  sugar  content  of  beets 
from  the  Washington-grown  seed  was  15.4  per  cent,  and  that  of  beets 
from  California-grown  14.4  per  cent,  as  against  14.9  per  cent  for 
beets  from  the  factory  seed;  and  a  yield  of  10.7  tons  for  the  Washing- 
ton seed,  9  tons  for  the  California  seed,  and  9.1  tons  for  the  fac- 
tory seed.  This  work  will  be  continued  the  coming  year  with  the 
Washington-grown  seed,  and,  as  far  as  possible,  with  the  same  men. 

THE   EFFECTS    OF  VARIOUS    QUANTITIES  OF   WATER  UPON   THE   QUALITY 

OF   SEED. 

In  addition  to  the  above  work  this  Department  is  cooperating  with 
the  Utah  Agricultural  Experiment  Station  at  Logan,  Utah,  in  carrying 
on  expeiiments  to  determine  the  effect,  if  any,  of  various  quantities 
of  water  applied  at  different  times  for  irrigation  purposes  upon  the 
permanent  qualities  imparted  to  seed.  This  work,  while  in  its  infancy, 
shows  some  remarkable  results,  which  will  be  announced  later  by  the 
station  and  the  Department. 
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